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PREFACE 


When  this  work  was  planned  out — nearly  twenty  years  ago — 
there  existed .  no  systematic  treatise  on  Orthopaedic  Surgery 
which  recognised  properly  the  revolution  which  had  been 
made  in  all  surgery  by  the  demonstration  of  the  germ 
theory  of  disease  and  by  the  introduction  of  *  the  antiseptic 
system.' 

In  my  judgment  also  the  eminent  men  who  were  then  the 
leaders  of  orthopaedic  surgery  were,  like  their  predecessors, 
too  ready  to  put  forth  plausible  hypotheses  almost  exactly  as 
if  they  were  proved  theories.  This  practice  has  been  from 
time  immemorial  the  greatest  hindrance  to  the  progress  of 
the  healing  art.  The  clouds  of  falsehood  thus  formed  have 
usually  proved  nearly,  if  not  quite,  impenetrable  to  the  sight 
of  honest  observers  well  qualified  to  discern  truth  when  not 
artificially  obscured. 

I  felt  a  desire  to  remove  some  of  the  dust  in  which  mis- 
taken ideas  of  what  constituted  proof  had  gradually  been 
hiding  simple  facts  about  the  pathology  and  treatment  of 
deformities — of  scoliosis,  for  example. 

Since  those  days  a  number  of  excellent  treatises  on  Ortho- 
paedic Surgery  have  appeared,  both  in  English  and  in  foreign 
languages,  both  in  Europe  and  America.  I  do  not,  therefore, 
publish  my  book  as  one  that  supplies  a  great  want,  but  rather 
as  a  statement  of  the  views  and  as  an  analysis  of  the 
observations  of  a  surgeon  who  has  for  twenty-two  yeMs 
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devoted  much  time,  thought,  and  labour  to  studying  deformi- 
ties and  practising  their  treatment. 

Some  parts  of  the  book,  e.g.  those  on  the  nature  and 
causes  of  scoHosis,  on'  genu  valgum,  and  on  flat-foot,  were 
pubHshed  several  years  ago  in  periodical  literature,  and 
have  now  been  re-edited.  The  substance  of  the  chapter  on 
Coxa  Vara  was  recently  read  before  the  Medical  Society  of 
London. 

So  far  as  the  literature  of  the  subject  goes  references  to  it 
and  acknowledgments  of  indebtedness  to  various  writers  will 
be  found  in  the  text.  Perhaps  I  should  make  special  mention 
here  of  M.  Pousson,  to  whose  book  my  article  on  Osteoclasis 
is  greatly  indebted  ;  of  M.  Lannelongue,  whose  fine  work 
on  '  Tuberculose  Vertebrale '  led  me  to  almost  rewrite  the 
pathological  part  of  my  own  chapter  on  Spinal  Caries  ;  and 
to  V.  Miculicz,  Busch,  and  the  late  M.  Bouvier.  If  I  have 
been  on  the  right  track  in  Orthopaedic  Surgery  it  is  those 
three  authors  by  whom  I  was  chiefly  placed  there. 

The  origin  of  all  illustrations  is  carefully  stated,  except 
such  as  are  from  sketches  and  photographs  by  myself.  But  I 
was  sorry  to  find,  when  it  was  too  late  to  remedy  the  omission, 
that  the  names  of  MM.  A.  Karmanski  and  E.  Berveiller  had 
been  removed  from  the  blocks  of  the  illustrations  borrowed 
from  M.  Lannelongue  for  Chapter  XVIL  This  was  done 
without  authority  from  either  publishers,  printers,  or  myself. 
I  have  to  thank  Mr.  Edgar  Willett  and  Dr.  Andre wes  for 
permission  to  j)hotograph  specimens  in  St.  Bartholomew's 
Hospital  Museum,  and  Mr.  F.  Godart  for  the  great  j)ains  he 
has  taken  with  the  engravings,  and  all  my  other  friends  who 
have  lent  me  pictures  and  blocks. 

Not  liking  the  frequent  repetition  of  such  phrases  as 
*  from  a  case  sent  to  me  by  Dr.  So-and-so,'  I  have  used 
instead  the  expression  '  from  a  case  of  Dr.  So-and-so's,' 
although  I  have  generally  seen  the  patient.  Fortunately  Dr. 
Andrew  Elliot  had  time  to  revise  all  the  proofs  before  going 
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with  the  Imperial  Yeomanry  to  South  Africa  ;  and  Dr.  James 
Allan  has  also  corrected  a  few. 

Messrs.  Smith,  Elder,  &  Co.  have  done  for  the  work  more 
than  could  have  been  expected  of  putlishers  ;  i.e.  they  have 
done  all  that  nearly  twenty  years'  experience  of  Messrs.  Smith, 
Elder,  &  Co.  led  me  to  expect  of  them. 

It  is  a  common  practice  to  include  in  treatises  on  Ortho- 
paedic Surgery  an  account  of  ankyloses  of  certain  joints, 
especially  the  knee  and  hip.  Accordingly  I  wrote  a  chapter 
on  this  subject ;  but  I  have  come  to  the  conclusion  that  it 
will  be  better  to  withhold  it,  and,  if  the  opportunity  occurs, 
to  incorporate  it  in  an  essay  on  ankylosis  in  general,  more 
especially  because  nothing  is  more  important  about  stiff  joints 
than  their  prevention,  and  the  due  consideration  of  this 
involves  the  wide  subject  of  the  pathology  and  treatment  of 
diseased  and  injured  joints. 

C.  B.  Keetley. 

GnosvENOB  Street,  London,  W. 
March  24,  1900. 
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'  paidion '  (child),  it  was  applied  by  its  author  to  the  art  of 
preventing  and  correcting  the  deformities  of  children  only. 
It  has  long  ceased  to  have  this  limitation.  On  the  other 
hand,  it  does  not  include  all  deformities.  For  example, 
plastic  operations  for  hare-lip  and  cleft  palate  are  not  re- 
garded as  orthopsedic.  The  precise  limits  vary  with  each 
author's  tastes  and  opinions.  One  would  exclude  all  deformi- 
ties of  the  head,  while  another  would  include  squint,  and  even 
obesity  ;  and  certain  American  authors  add  joint-diseases,  on 
the  plea  that  their  proper  treatment  is  essential  for  the  ipro- 
phylaxis  of  deformities.  If  this  plea  were  allowed,  orthopaedics 
might  include  the  treatment  of  syphilis  and  burns,  as  well  as 
the  management  of  pregnancy  and  of  parturition.  If,  on  the 
other  hand,  it  were  too  strictly  disavowed,  a  work  on  orthoptedic 
surgery  would  be  forbidden  to  more  than  mention  the  names  of 
rickets  and  of  the  paralyses  which  lead  to  so  many  deformities, 
but  are  not  deformities  themselves. 

In  truth,  orthopaedics  as  a  department  of  surgery  has 
developed  in  accordance  with  professional  and  individual  con- 
venience. I  have  no  ambition  myself  to  either  extend  or 
narrow  its  bounds,  and  intend,  therefore,  in  this  book  to  take 
them  as  they  are  fixed,  in  a  manner  vague  perhaps,  but  yet 
practical,  in  the  orthopaedic  departments  of  British  hospitals. 

These  bounds  being  identical  with  those  of  neither  the 
'  surgery  of  deformities  '  nor  the  '  surgery  of  the  locomotor 
apparatus,'  nor  with  any  other  sharply  defined  portion  of  the 
healing  art,  orthopsedics  does  not  admit  of  a  clear,  rigid,  and 
unerring  classification  and  sub-classification  into  component 
parts,  any  more  than  a  feather-bed  which  is  shaken  up  every 
morning,  and  differently  arranged  by  different  chambermaids, 
can  conveniently  have  the  space  it  occupies  divided  into 
lettered  and  numbered  cubes. 

One  of  the  most  natural  of  primary  classifications  is  into 
congenUal  and  acquired.  But,  unfortunately,  nothing  is  more 
frequently  difficult,  or  even  impossible,  to  decide  than,  which 
of  these  classes  a  given  deformity  of  early  life  belongs  to. 
This  classification,  therefore,  is  useless  aS  a  general  one ;  but 
it  is  very  valuable  in  special  cases,  e.g.  that  of  taHpes  equino- 
varus. 
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The  next  most  important  consideration  to  which  to  have 
regard  in  classifying  would  be  that  of  etiology.  The  influences 
which  bring  about  deformities  may  for  the  most  part  be 
tabulated  as  follows  : — • 

Primary  causes — 

Injury. 

Inheritance. 

Eickets. 

Osteomalacia. 

Sj^philis. 

Gout. 

Kheumatism. 
Tuberculosis. 
Osteomyelitis. 
Tabes  dorsalis. 
Paralysis. 

Adenoid  growths  in  the  naso-pharynx. 
Causes  which  are  usually  secondary — 

Cicatricial  contraction. 
Long-continued  malposition. 

Pressure  (including  that  of  superincumbent  weight). 
Nutritive  shortening. 
Atrophy  from  disuse. 

Hypertrophy  from  irritation  or  from  over-use. 
Compensation  (by  secondary  curves,  hypertrophies, 
&c.). 

Various  influences  of  a  debilitating  nature,  which  may 
act  either  by  predisposing  to  certain  of  the  above 
'  primary  causes,'  or  in  a  manner  more  direct. 
Such  are  attacks  of  zymotic  disease,  of  chronic 
bronchitis,  and  the  like. 

Congenital  as  well  as  acquired  deformities  are  for  the 
most  part  traceable  to  one  or  more  of  these  causes.  I  dis- 
agree respectfully  but  absolutely  with  those  who  would  class, 
(1)  the  weight  of  the  head,  trunk,  and  upper  extremities, 
and  (2)  rickets  as  equal  in  rank  in  causing  deformity.  It 
is  a  matter  of  constant  observation  to  a  person  holding  the 
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post  of  surgeon  to  any  societ}^  which  suppHes  raised 
boots,  crutches,  artificial  legs,  and  the  like,  to  see  how  rarely 
long-continued  exposure  to  most  unfavourable  statical  and 
dynamical  influences  will  materially  misshape  the  healthy 
skeleton.  On  the  other  hand,  deformity  follows  all  attacks 
of  rickets,  osteomalacia,  persistent  paralj'^sis,  tabetic  joint 
disease,  and  all  neglected  fractures,  almost  as  surely  as  does 
the  night  the  day. 

Such  influences,  therefore,  as. malposition,  pressure,  and 
muscular  contraction  are  important,  but  secondary.  They 
must  be  noticed  in  order. 

Long-continued  Wlalposition. — If,  say,  in  treating  a  frac- 
ture of  the  patella,  the  knee-joint  is  kept  fixed  in  one  position 
(it  is  usually  that  of  extension)  night  and  day  for  a  period  of 
many  months,  the  knee  becomes  practically  as  stiff  as  if  it 
were  ankylosed,  and  that  quite  independently  of  the  fracture 
itself.  This  is  mainly  the  result  of  nutritive  shortening.  The 
nutrition  of  the  soft  structures  in  and  around  the  joint  is 
adapted,  in  a  spirit  of  economy,  to  its  needs.  Hence  the 
joint  capsule,  the  ligaments,  muscles,  tendons,  aponeuroses,  and 
skin  around  shorten  to  such  an  extent  that  they  are  ultimately 
put  on  the  stretch  by  even  the  smallest  attempt  to  flex  the 
knee  in  question. 

But,  for  this  nutritive  shortening  to  take  place,  the 
fixation  must  be  continuous.  If  for  ever  so  short  a  time 
each  day  the  knee  be  exercised,  nutritive  shortening  is  pre- 
vented. 

As  with  the  knee,  so  with  the  other  joints,  including  those 
of  the  vertebrae.  When  circumstances  keep  the  spine  curved 
in  one  direction  night  and  day  for  a  certain  time,  such  '  a 
statical  curve'  becomes  fixed,  but  not  otherwise.  Hence 
cicatricial  contraction  after  empyema  will  cause  a  permanent 
spinal  curvature,  but  not  the  mere  habit  of  standing  in  a 
certain  position  a  few  hours  every  day  while  playing  the  violin 
or  nursing  a  baby.^ 

The  bones,  like  the  soft  structures,  but  especially  in 

'  Those  like  Hoffa,  for  instance,  who  take  a  different  view,  and  have  at  the 
same  time  the  courage  to  face  the  facts,  are  compelled  to  invoke  the  aid  of  a 
hypothetical  individual  '  weakness  '  of  a  more  or  less  mysterious  nature. 
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adults,  less  perfectly  and  much  more  slowly  tend  to  adapt 
themselves  to  the  new  situation. 

When,  however,  in  addition  to  persistent  malposition,  an 
influence  like  that  of  rickets  or  osteomalacia  is  at  tvork,  then  the 
two  causes  act  together  to  misshape  skeleton  and  soft  parts 
alike. 

Pressure. — So  far  as  regards  the  bones,  persistent  mal- 
position acts  to  a  great  extent  by  pressure.  But  purely  com- 
pressive influences  are  exercised  by  (1)  the-  weight  of 
superincumbent  parts,  and  (2)  the  compression  of  tight 
clothing. 

The  action  of  continued  pressure  in  causing  deformities 
was  well  known  at  the  beginning  of  this  century,  and  probably 
long  before  then.  It  was  referred  to  by  John  Hunter,  by 
James  Wilson,  and,  later,  by  Bouvier  and  by  Humphry. 

It  was  afterwards  studied  more  particularly  and  written 
on  more  elaborately  by  Hliter  and  Volkmann ;  and  German 
orthopaedic  authors  are  in  the  habit  of  treating  very  promi- 
nently what  they  call  the  '  Volkmann-Hliter'schen  Belastungs- 
theorie.'  A  sort  of  battle  rages  around  it  and  its  rival, 
Wolff's  'Transformationsgesetz,'  about  which  more  anon. 

As  put  forth  by  Hliter  and  Volkmann  the  theory  may  be 
stated  as  follows:  When  the  pressure  in  a  joint  is  changed- 
from  the  normal,  which  is  assumed  to  be  an  evenly  balanced 
one,  to  a  pressure  greater  on  one  side  than  the  other,  the 
growth  of  the  extremities  of  the  bones  becomes  checked  on 
the  side  of  increased  pressure,  and  favoured  on  the  side  where 
pressure  is  diminished.  This  effect  is  so  much  the  greater  if 
the  patient  be  young,  and  still  more  if  the  bones  be  softened 
by  rickets  or  osteomalacia. 

It  seems  to  me  only  necessary  to  put  this  theory  in  this 
way — namely,  in  the  way  usually  adopted  by  its  advocates — to 
recognise  at  once  how  undue  is  the  prominence  given  to  it  by 
some  of  them.  Take,  for  example,  a  case  of  osteomalacia. 
Without  denying  for  a  moment  the  co-operating  force  of 
pressure  in  bringing  about  some  of  the  deformities,  surely  it 
would  be  absurd  to  regard  them  primarily  and  essentially  as 
other  than  deformities  due  to  osteomalacia.  Indeed,  the  part 
played  by  pressure  in  such  cases  can  generally  be  no  more 
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than  guessed  at,  and  does  not  admit  of  anything  approaching 
to  proof  at  all.  As  with  osteomalacia,  so  also  with  rickets, 
either  rachitis  infantum  or  rachitis  adolescentium  ;  and  so 
also  with  osteitis  deformans  and  with  tabetic  joint  diseases. 

But  even  the  influence  of  the  weight-pressure  in  the 
manner  above  acknowledged  is  not  allowed  to  hold  the  field 
undisputed.  To  make  this  matter  clear  some  remarks  on  the 
structure  of  bone  will  assist.  The  beautiful  fitness  of  the 
internal  architecture  of  bones  for  their  functions  has  long  been 
known,  and  was  described  by  Holden  in  the  following  words : 
The  cancellous  tissue  'is  formed  by  the  separation  of  the 
component  layers  of  the  bone,  and  these  are  ctDnnected  by 
cross-plates  or  columns,  so  as  to  form  a  kind  of  lattice-work. 
The  direction  of  these  component  layers  in  all  parts  of  bones 
is  arranged  upon  this  principle  :  they  always  run  exactly  in  the 
line  of  lyresmrc  which  the  hone  has  to  hear.  A  beautiful  examj)le 
of  this  is  seen  in  the  section  of  the  cancellous  tissue  of  the 
thigh-bone.  At  the  lower  part,  towards  the  knee,  the  layers 
run  vertically — ^that  is,  in  the  direction  of  the  axis  of  the 
shaft.'  '  But  in  the  neck  of  the  thigh-bone  the  layers  are 
arranged  in  the  form  of  arches,  one  within  the  other,  in  order 
to  sustain  with  the  greatest  mechanical  advantage  the  weight 
transmitted  on  to  the  heads  of  the  thigh-bone.'  ^  These  obser- 
vations had  been  made  long  before  Holden' s  time,  but  some 
Continental  writers  erroneously  attribute  the  original  exposi- 
tion of  the  facts  to  Meyer  of  Zurich,  who  wrote  about  the  in- 
ternal structure  of  the  calcaneum  and  of  the  neck  of  the  femur 
in  1869.  It  had  also  been  frequently  observed,  especially  in 
connection  with  the  ultimate  condition  of  bones  which  had, 
after  fracture,  united  more  or  less  at  an  angle,  or  which 
became  ankylosed  together  after  disease  of  an  intervening 
joint,  that  the  process  of  repair  was  conducted  with  an  eye,  so 
to  speak,  to  the  internal  arrangement  of  the  uniting  bone  in 
an  economical  and  workmanlike  manner. 

In  1884,  Professor  Julius  Wolff,  of  Berlin,  laid  down  as  a 
law  of  Nature  that  the  internal  architecture  of  hones  altered  by 
disease  is  modified  in  corresjJOiidence  ivith  the  chanc/ed  statical 
conditions.  This  is  Wolff's  '  Transformationsgesetz.'  Further, 

•  Holden's  Osteology,  1st  edition  (1855),  with  illustrations,  p.  8. 
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he  says  that  the  oiitwai-d  form  of  a  bone  changes  with  its 
internal  structure,  and  that  deformities  are  simply  the  results  of 
functional  adaptation  of  osseous  form  to  netv  statical  conditions 
produced  pathologically.  This  teaching  of  Wolff's  has  been 
brought  to  a  reductio  ad  ahsurdum  by  one  of  his  disciples,  who 
writes  that  the  torsion  of  the  scoliotic  thorax  is  the  expression 
of  functional  change  in  the  thorax,  and  that  it  is  a  physio- 
logical, and  therefore  the  best,  form  which  Nature  can  give  to 
the  thorax  with  altered  statical  conditions.  Korteweg  of 
Amsterdam  remarks  that  it  is  a  pity  that  persons  who  suffer 
from  this  '  physiological '  disease  are  so  ill  content  with  it. 

There  is  an  element  of  truth  in  'Wolff's  law,'  which 
explains  a  portion  of  the  new  shape  of  deformed  bones  ;  i.e.  a 
law  of  adaptation  of  structure  to  altered  function  does  come 
into  play  in  the  case  of  diseased  as  in  that  of  other  bones. 
Hence  the  increase  of  compact  substance  on  the  concave  sides 
of  curved  long  bones.  Hence  the  bony  buttresses  and  the 
ankyloses  which  form  in  the  concavities  of  scoliotic  spines. 
But  these  changes  are  not  the  deformities. 

Korteweg  observes,  and  no  doubt  with  truth,  that  the 
action  of  a  frequently  intermitting  external  pressure  is  to 
develop  and  sustain  the  normal  internal  structure  of  a  bone, 
while  that  of  permanent  compression  is  to  produce  absorption. 

We  must  not,  however,  forget  that  it  is  very  common  to 
find,  in  connection  with  deformities,  marked  absorption  in 
combination  with  redundant  deposition  ;  osteophytic  growths 
and  new  osseous  bridges  in  association  with,  for  example, 
wedge-shaped  vertebral  bodies.  Can  it  be  said  that  in  these 
cases  permanent  and  intermitting  pressure  act  at  one  and  the 
same  time  and  place  ?  Eather  let  us  suppose  that  the  simple 
mechanico-physiological  hypotheses  above  sketched  are  not 
all-sufficient. 

Not  only  does  Nature  struggle,  with  great  success,  to  pre- 
serve normal  form,  but  she  also  frequently  succeeds  in 
restoring  it  when  lost.  An  excellent  instance  is  seen  in  the 
spontaneous  straightening  of  curved  long  bones.  An  ingenious 
explanation  of  this  is  suggested  by  Korteweg.  It  is  that  the 
concave  sides  of  these  bones  have  more  stress  laid  upon  them 
than  the  convex  in  the  fulfilment  of  their  usual  functions  ; 
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that  hence  they  are  more  exercised,  receive  an  increased  blood - 
supply,  and  grow  faster. 

It  must  be  remembered  that  bones  are  elastic,  and  there- 
fore compressible,  and  that  compression,  with  its  consequent 
recoil,  tends  to  increase  the  movement  of  blood  and  lymph 
even  in  bones.  Moreover,  weight  does  not  affect  merely  the 
surface  to  which  it  is  applied.  It  is  transmitted  right  through 
the  bone,  and  felt  more  or  less,  though  not  equally,  every- 
where. Hence,  for  example,  walking  acts  as  a  kind  of  massage 
of  the  bones  of  the  lower  extremities.' 

In  this  way,  perhaps,  may  be  explained  also  the  well- 
known  phenomena  of  atrojjhy  of  hone  from  disuse  and  hyper- 
trophy from  over -use. 

Hypertrophy  from  irritation  is  probably  due  directly  to 
determination  of  blood  and  lymph,  and  consequent  increased 
supply  of  nutritive  material.  It  may  also  be  more  or  less 
dependent  on  increased  nervous  activity  or  excitement. 

An  excellent  example  of  this  form  of  hypertrophy  occurred 
in  a  boy-patient  of  mine,  who  developed  a  genu  valgum  as 
the  result  of  an  abscess  of  the  internal  condyle  (which  had 
been  cured  by  erasion  and  iodoform).  In  quoting  this  case  I 
may  mention  that  an  analogous  case  is  explained  by  Oberst  ^ 
as  the  result  of  (1)  muscular  action,  and  (2)  pressure  of 
superincumbent  weight. 

Of  course,  any  inflammatory  affection  close  to  an  active 
and  important  cartilage  of  growth  would  be  particularly 
likely  to  cause  deformity.  I  have  sometimes  thought  it  might 
with  some  advantage  be  produced  artificially,  in  order  to 
rectify  deformities  which  are  not  treated  satisfactorily  by  other, 
less  objectionable  means — spinal  curves,  for  example ;  but 
the  conditions  would  be  complex,  and  the  irritation  might 
cause  overgrowth  in  a  wrong  direction. 

Compensation  (by  curves,  hypertrophies,  (Cc). — When  one 
part  of  the  body  is  defective,  it  is  a  common  and  well-known 
occurrence  that  some  other  frequently  alters  to  supply  the 
deficiency.  This  is  a  salutary  and  beautiful  arrangement, 
but  it  does  not  always  lead  to  results  which  are  beautiful  in 


'  Let  this  be  borne  in  mind  when  the  question  of  ambulatory  r.  non-ambu- 
latory treatment  of  leg-curves  arises.  ^  See  HoCfa,  p.  26. 
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an  £esthetic  sense.  It  is  a  common  cause  of  deformity.  Just 
as  when  one  kidney  is  destroyed  the  other  may  grow  to  the 
size  of  two,  so  when  one  leg  is  withered  or  lost  the  other 
sometimes  develops  to  be  immensely  muscular  and  large- 
boned.  So,  again,  when  one  side  of  the  face  lags  in  growth 
because  of  loss  of  teeth,  the  other,  on  which  all  the  chewing 
has  to  be  done,  is  apt 

to  become  muscular  ~  j» 

and  massive  —  too 
much  so  for  appear- 
ance, but  not  for 
function. 

But  the  most  inte- 
resting of  compensa- 
tory phenomena  take 
the  shape  of  curves. 
When  one  region  of 
the  spine  a,rches  over 
backwards ,  or  to  the 
left,  in  the  region 
above  or  below,  often 
in  both,  will  be  found 
an  arching  forwards 
or  to  the  right. 
When,  also,  one  ro- 
tates to  the  right, 
another  rotates  to 
the  left. 

These  compensa- 
tions are  found  not 
only  in  the  spine,  but 
in  the  ribs,  in  the 
pelvis,  and  in  the 
limbs.  In  genu  val- 
gum the  angle  be- 
tween  the  femoral 

neck  and  shaft  is  less  oblique  than  normally,  and  the  lower 
third  of  the  tibia  curves  inwards  in  such  a  way  as  to  assist 
in  producing  pes  cavus. 


Fig.  1.— Scoliotic  Spine  and  Pelvis.    (From  the 
Museum  of  St.  Bartholomew's  Hospital.) 
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These  compensatory  curves,  though  almost  always  present, 
except  in  recent  cases  of  traumatic  origin,  and  except  also  in 
many  cases  of  deformity  originating  in  adult  life,  are  some- 
times very  insufficient,  and  rarely  mathematically  perfect. 

Compensatory  curves  such  as  we  have  mentioned  lie  in 
the  bones  themselves.  There  are  others,  due  to  flexures 
of  the  joints — e.g.  those  which  complete  the  picture  of  the 
claw-hand  or  the  pes  cavus  with  its  flexed  and  retracted  toes. 
The  latter  are  due  to  the  necessity  of  the  joints  adapting 
themselves  to  tendons  which,  being  overstretched  in  one 
situation,  must  be  yielded  to  in  another. 

The  former — i.e.  the  osseous  curves — have  probably  a  com- 
pound origin.  In  the  rachitic  cases,  which  are  the  commonest, 
the  rachitis  itself,  the  endeavour  of  the  muscles  to  keep  the 
head  directly  above  the  central  line  of  the  body,  interference 
with  growth  by  asymmetrical  compression,  and  doubtless 
certain  laws  of  growth  and  development  not  yet  fully  known, 
combine  to  produce  curves  of  compensation. 

When  the  primary  hone  affection  is  general,  as  in  cases  of 
early  rickets,  the  various  curves  are  mutually  compensatory,  and 
tend  to  be  approximately  equal.  This  is  well  seen  in  little 
children  wath  lateral  curvature.  And  in  the  same  class  of 
patients  coexisting  knock-knee  and  curved  tibia  often  cause 
hip,  knee,  and  ankle-joints  to  remain  in  line,  in  spite  of  marked 
in-curvations  and  ex-curvations  between. 

In  old  age  the  effects  of  want  of  compensation  are  constantly 
seen.  The  aged  man  with  extreme  kyphosis  may  almost  be 
said  to  walk  on  all-fours,  his  fore-legs  being  his  two  sticks. 

As  examples  of  curves  w^iich  are  purely  com2)ensatory  may 
be  cited  the  lordoses  above  and  below  an  angular  curvature 
of  the  spine. 

There  is  also  another  variety  of  compensatory  deformity,  of 
which  the  type  is  the  talipes  equinus,  which  develops  in  the 
foot  of  one  leg,  which  is  much  shorter  than  the  other.  Persons 
80  affected  walk  more  or  less  digitigrade  as  regards  one  foot. 
They  have  usually  suffered  from  infantile  paralysis,  from  hip 
disease,  from  unreduced  dislocation,  or  from  so  called  con- 
genital dislocation. 

The  Etiology  of  Congenital  Deformities.— Injuvy,  inherit- 
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ance,  rickets  (genuine  or  pseudo-  ?),  syphilis,  and  paralysis,  are 
all  liable  to  attack  the  foetus  in  utero. 

Its  development  is  also  modified  by  pressure,  by  restricted 
freedom  of  movement,  by  constriction,  and  by  malposition. 

And,  lastly,  it  may  inherit  deformities  of- such  a  character 
that  it  seems  most  reasonable  to  suppose  them  due  to  some 
modification  of  the  germ  itself. 

It  is  often  difficult  to  trace  acquired  deformities  to  their 
source.  It  is  doubly  difficult  to  be  sure  of  the  origin  of  con- 
genital malformations.  Nevertheless,  many  ingenious  hypo- 
theses have  been  set  forth,  and  so  far  supported  by  observation 
and  argument  that  they  deserve  respectful  consideration,  and 
some  of  them  actual  acceptance. 

The  following  classification  of  (known  or  supposed)  causes 
of  congenital  deformities  may  be  given  : — 

1.  Primary 

Those  which  arise  from  something  existing  in  the  germ  itself, 
independently  of  its  surroundings. 

2.  Secondary 

Those  which  arise  from  the  influence  of  something  external  to 
the  germ.    Such  influence  may  be  exercised  by — 

'  1.  Amniotic  folds. 
'2.  Amniotic  adhesions. 
3.  Amniotic  bands ; 
^4.  The  umbihcal  cord. 

B.  The  uterus  itself  (1)  in  consequence  of  uterine 
tumours  or  other  diseases,  (2)  in  consequence  of 
deficient  liquov  amnii. 

C,  Malposition  in  utero  and\    ,  .  , 
consequent  fixation,  lock- r  ^'^^  also  may  or  may 

'     not  act  ni  association 

with  any  of  the  causes 
previously  mentioned. 


A. 


mg,  jamming,  compres- 
sion, counter  -  compres- 
sion of  parts, 

D.  External  traumatism;  e.g.  blows  on  the  maternal 
abdomen ;  (constriction  by  the  umbilical  cord  or  by 
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an  amniotic  band  may  be  regarded  as  internal 
traumatism) . 

E.  Infectious  diseases  of  the  foetus  originating  in  utero. 

F.  Injury  during  the  act  of  birth  (1)  by  prolonged 
pressure  of  the  pelvis,  (2)  by  obstetric  instruments 
or  procedures,  (3)  by  the  umbilical  cord. 

It  is  easy  enough  to  imagine  how  these  causes  can  produce 
many  deformities,  but  it  is  when  face  to  face  with  an  individual 
example  that  we  ought  to  be  cautious  about  asserting  too 
dogmatically  its  origin  from  a  particular  cause  acting  during 
intra- uterme  life. 

Even  the  simple  question  whether  a  cranial  or  intra- 
cranial injury  has  been  caused  by  the  use  of  forceps  or  by  the 
impaction  and  prolonged  labour  for  which  they  were  applied, 
frequently  admits  of  no  positive  answer. 

This  subject  will  be  further  dealt  with  in  connection  with 
congenital  club-foot,  wry-neck,  dislocations,  absence  of  tibia 
or  of  radius,  of  limbs  or  limb-segments,  supernumerary  parts, 
asymmetry,  dwarfish  growth,  and  foetal  rickets. 

Such  important  causes  of  deformity  as  rickets  and  paralysis 
will  have  separate  chapters  devoted  to  them,  and  others  will  be 
dealt  with  in  connection  with  the  chief  deformities  they  cause, 
e.g.  tuberculosis  in  the  chapter  on  '  Caries  of  the  Spine.' 


13 


CHAPTEE  II 

GENU  VALGUM  GENU  VARUM — GENU  RELAXUM  ■ 

GENU  RETRORSUM 


PAGE 


Genu  valgum 

Definition  13 


Varieties  

Etiology  and  pathology  

Eickets.  Position  of  aponeuroses  and  muscles.  The  genu 
valgum  curve  compensatory  to  a  coexistent  increase  of 
the  natural  varus  angle  of  the  femoral  neck  and  shaft 

Symptoms  

Prognosis  

Treatment  

Splints  

Irons  and  other  appliances 
Osteotomy  .... 
After-treatment  . 
History 

Genu  varum  

Genu  relaxum  

Genu,  retrorsum  ...... 

Osteoclasis  


13 
14 


14 
20 
20 
22 
25 
26 
28 
82 
35 
38 
40 
42 
45 


Genu  Valgum  or  Knock-knee 

Definition. — A  deformity  of  the  legs  in  which,  when  the 
patient  stands  with  his  knees  fully  extended,  and  their  inner 
surfaces  touching  each  other,  the  internal  malleoli  are  sepa- 
rated by  an  interval  more  or  less  marked.  Not  a  perfect 
definition,  because,  with  marked  genu  valgum,  the  malleoli 
might  still  touch,  owing  to  coxa  vara,  or  bowed  tibias  of  the 
same  side,  or  to  genu  varum  of  the  other  limb. 

Varieties. — (1)  Eachitic,  of  infants  and  young  children  ; 
(2)  rachitic,  of  adolescents  ;  (3)  osteitic ;  (4)  rheumatic ;  (6) 
paralytic  ;  and  (6)  traumatic.  By  far  the  commonest 
varieties  are  the  first  two — namely,  the  rachitic.  The  others 
are,  comparatively  speaking,  so  exceptional  that  it  would 
cause  a  great  deal  of  unnecessary  confusion  and  trouble  to 
take  them  into  consideration  at  the  same  time  with  the 
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common  varieties  of  knock-knee.  I  shall  therefore  leave 
them  to  be  noticed  by  themselves,  and  the  general  remarks 
on  knock-knee  about  to  be  made  must  not  be  understood  to 
refer  to  osteitic,  paralytic,  or  traumatic  knock-knee,  except 
when  the  names  of  the  latter  are  particularly  mentioned. 

Etiology  and  Pathology. — All  ordinary  cases  of  genu 
valgum  are  caused  by  either  the  well-known  infantile  form 
of  rickets,  or  by  that  variety  which  has  been  named  '  rachitis 
adolescentium.' 

The  true  axis  of  the  femur  is  not  the  axis  of  its  shaft, 
but  rather  corresponds  to  a  straight  line  running  between 


Fig.  2. — Extremely  severe  Genu  Vai.(;u.m.    (A  Case  of 
Mr.  A.  G.  Miller's,  of  Edinburgh.) 


the  centre  of  the  head  of  the  bone  and  a  point  between  the 
two  condyles.  Obviously  that  is  the  line  in  which  the  weight 
of  the  body  is  transmitted  through  the  acetabulum,  knee,  and 
ankle  to  the  foot  and  the  ground  on  which  it  stands.  The 
true  axis  of  the  femur  and  the  line  of  transmission  of  the 
weight  of  the  body  when  supported  by  the  lower  limbs  should 
correspond,  and  they  do  so  in  normal  limbs. 

The  line  of  junction  of  the  diaphysis  of  the  femur  with  the 
lower  epiphysis  is,  roughly  speaking,  when  normal,  at  right 
angles  to  the  axis  of  the  femur.  But  in  knock-knee  the 
epiphysial  line  and  the  axis  of  the  femur  form  an  angle 
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with  one  another  whose  acuteness  outwards  (and  obtuseness 
inwards,  of  course)  are  in  direct  proportion  to  the  severity  of 
the  knock-knee. 

A  precisely  analogous  statement  may  be  made  concerning 
the  angle  at  which  the  upper  epiphysial  line  of  the  tibia  lies 

with  respect  to  the  shaft  of  that 
bone. 

The  two  bones  are  far  from 
being  regularly  affected  in  equal 


Fig.  5. — Diageammatic  Outline  of 
Tibia  in  Genu  Valguji. 


Figs.  3,  4.-These  are  purely  ^^^gree.  In  the  great  majority 
diagrammatic,  and  the  straight-  of  cases  both  bones  are  affected, 
c™TT^:rir""""  ^^^^  though  frequently  the  femur 

is  altered  most,  I  am  quite 
certain  that  the  tibia  plays  a  more  frequent  and  a  greater 
part  in  the  production  of  knock-knee  than  some  surgeons 
grant.  Now,  the  consequence  of  these  changes  is  inevitably 
to  make  the  plane  of  the  knee-joint— namely,  that  in  which 
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the  opposite  surfaces  of  the  femur  and  tibia  touch  when 
the  leg  is  extended— lie,  not  at  right  angles  to  the  axis 
of  the  femur  and  that  of  the  tibia,  but  at  acute  angles 
outward  to  both.    Knock-knee  is  the  name  for  this  condition. 

So  far  I  have  been  dealing  with  absolute  facts,  which  have 
been  conclusively  demonstrated  on  the  dead  body,  and  which 
may  with  reasonable  certainty  be  inferred  from  observations 
easy  to  be  made  on  the  living.  For  the  first  complete 
demonstration  of  the  chief  of  them  surgery  and  pathology 
are  indebted  to  Miculicz,  now  Professor  at  Konigsberg,  but  at 


Fig.  6.  Fig.  7.  Pig.  8.  Fig.  9. 

The  Lo^vl^R  End  of  the  Femur  in  (xenu  "Valgum.  Figs.  8  End  9  slvb 
diagrams  of  the  1st  and  2nd  stages  of  Macewen's  osteotomy.  (After 
Dr.  Macewen.) 


the  time  of  his  observations  assistant  to  Billroth,  and  working 
with  materials  placed  at  his  disposal  by  the  Vienna  Clinique. 

But  the  nature  and  immediate  cause  of  genu  valgum  are 
not  absolutely  simple.  Doubtless  a  certain  amount  of  bending 
of  the  shaft  of  the  femur  near  the  lower  end  is  frequently,  at 
least  a  contributory  cause  (figs.  6  and  7).  But,  when  present, 
it  has  not  in  a  single  one  of  my  cases  been  sufficient  to  account 
for  all  the  deformity.  It  is  more  marked  among  children  than 
adolescents,  and  when  severe  is  associated  with  curves  of  the 
shafts  of  other  bones. 

The  internal  condyle  itself  is  also  frequently  lengthened,  but 
only  to  a  small  extent  (fig.  6).  This  is  a  matter  which  has  been 
strongly  discussed,  and  sometimes  denied,  and  a  great  deal  of 
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undue  importance  attached  to  it.  What  does  the  internal 
condyle  consist  of  ?  Its  upper  portion  forms  the  lower  end  of 
the  diaphysis,  and  its  lower  portion  forms  the  inner  part  of 
the  epiphysis.  The  former  grows  from  the  cartilage  of  the 
diaphysis,  i.e.  the  so-called  epiphysial  cartilage  ;  while  the 
latter  or  major  portion  of  the  condyle  grows  mainly  from  the 
cartilage  of  the  articulation.  Bearing  these  facts  in  mind,  it 
is  easy  to  understand  why  sections  of  bones  from  cases  of 
genu  valgum  show  the  epiphysial  part  of  the  internal  condyle 
little,  if  at  all,  thickened,  while  measurements  of  the  condyle 
as  a  whole,  made  during  life,  sometimes  demonstrate  per- 
ceptible enlargement ;  for  the  rickets  which  brings  about  genu 
valgum  mainly  attacks  the*'  epiphysial  cartilage,'  and  has  less 
influence  over  the  articular  cartilage. 

To  Macewen  we  are  indebted  for  careful  measurements  of 
the  internal  condyle,  &c.  But  he  seems  to  me  to  exaggerate 
somewhat  both  the  importance  and  extent  of  its  overgrowth 
as  an  element  in  the  causation  of  knock-knee. 

The  question  arises,  Why  is  knock-knee  rather  than  out- 
knee,  or  genu  varum,  more  commonly  produced  by  rickets  '? 
Why  should  not  a  general  disorder  affect  the  two  condyles  in 
the  same  degree  ?  This  is  not  a  question  to  be  settled  offhand, 
and  one  must  beware  of  the  common  practice  of  seizing  the 
first  plausibility  that  presents  itself,  and  exalting  it,  by  special 
pleading  or  bold  assertion,  to  the  dignity  of  a  proved  theory. 

Mr.  Edmund  Owen  attaches  great  importance  to  the 
action  of  the  aponeurotic  structures  which  extend  from  the 
ilium  over  the  outer  side  of  the  thigh  down  to  the  tibia  and 
fibula ;  and  I  think  he  is  right  to  this  extent,  that  their 
existence  and  strength  may  predispose  the  bony  pillar  along 
which  they  lie  to  bend  with  its  concavity  towards  them,  rather 
than  away  from  them. 

A  column  like  the  lower  extremity  of  man,  which  differs 
so  much  from  a  straight  cylinder  of  uniform  diameter  and 
strength,  naturally  has  segments  where  it  more  readily  bends 
in  one  direction,  and  also  segments  where  it  bends  preferably 
in  the  other. 

It  seems  to  me  that  everywhere,  from  the  ankle  to  the 
hip,  the  concavities  of  the  more  usual  rachitic  curves  are 
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towards  the  side  of  the  more  powerful  muscles  and  apo- 
neuroses. The  lower  part  of  the  tibia  and  fibula  bends  for- 
wards, i.e.  with  concavity  towards  the  tendo  Achillis  and  the 
strong  flexors  of  the  toes,  and  with  the  convexity  towards  the 
comparatively  weak  extensors.  The  upper  part  of  the  shafts 
of  the  tibiae  and  fibulae  bend  outwards,  i.e.  with  the  concavity 
inwards,  and  (in  consequence  of  the  position  of  the  tendons 

at  the  ankle)  the  axis  of  the 
combined  flexors  lies  internal 
to  the  axis  of  the  bones. 

But  there  are  other  di- 
recting influences  besides  the 
above-mentioned,  and  one 
is  that  which,  in  both  the 
trunk  and  the  limbs,  tends 
to  bring  about  compensat- 
ing curves.  For  example,  in 
cases  of  genu  valgum,  not 
too  recent,  a  varus  curve  of 
the  lower  end  of  the  tibia 
and  fibula  is  frequent,  and 
in  the  same  cases,  as  pointed 
out  by  Mace  wen,  it  is  usual 
to  find  pes  cavus. 

It  is  not  unlikely  that 
the  position  of  the  natural 
curve  formed  by  the  neck  of 
the  femur  with  its  shaft  is 
the  reason  why  a  valgus 
curve  is  much  more  frequent  at  the  lower  extremity  of  that 
bone  than  a  varus.  When  a  rachitic  femur  is  examined,  it  is 
almost  invariably  found  that  the  angle  of  neck  and  shaft  is 
lessened.  The  natural  compensation  for  this  would  be  a 
valgus  near  the  epiphysial  junction  next  below  it,  namely, 
near  the  knee.  In  other  words,  genu  valgum  is  a  curve 
compensatory  to  coxa  vara.  Valgus  of  the  neck  and  shaft 
is,  of  course,  exceptional  as  a  result  of  rickets.  Hence  the 
rarity  of  varus  of  femoral  origin  at  the  knee. 

The  influences  being  complex  and  of  variable  force,  the 


Piu   10.—  Genu  Valgum  uompensatoky 

TO    AlJDUCTlON     (or    VaEUS)    OF  AN 

Anktlosed  Hip. 
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effects  are  not  uniform,  and  a  kind  of  genu  varum  which  is 
in  nature  the  true  pathological  converse  of  genu  valgum  ^  is 
occasionally,  though  rarely, 
seen. 

Before  concluding  these 
remarks  on  pathology,  the 
actual  changes  in  the  con- 
dyles demonstrated  by  Mi- 


FlG.  11.  -  A  NOHMAL  FeMUB,  SHOW- 
ING Obliquity  of  Neck  and 
Straightness  of  Shaft.  (From 
St.  Bartholomew's  Hospital 
Museum.) 

culicz  should  be  mentioned. 
They  are  secondary,  and 
the  points  chiefly  notice- 
able are  three  in  number : 
(1)  The  radii  of  the  curves 
of  the  posterior  segments 


Fig.  12. — Bones  feoji  Case  op  Genu 
Valgum  in  an  Adult.  Note  the 
presence  of  coxa  vara,  indicated  by 
the  femoral  head's  being  scarcely 
higher  than  the  great  trochanter. 
Note  also  the  curve  in  the  femoral 
shaft  and  the  compensatory  curve  in 
the  lower  half  of  the  tibia.  (From  St. 
Bartholomew's  Hospital  Museum.) 


of    both    condyles  keep 
■within  the  normal  limits  of  variation  ;  (2)  the  sagittal  curve  of 
the  anterior  segment  of  the  external  condyle,  when  compared 

'  Common  genu) varum  is  due  to  curvation  of  the  upper  part  of  the  tibia. 

c  2 
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with  the  normal,  is  more  or  less  flattened  ;  (3)  the  external 
condyle  is  pressed  somewhat  flat  {etwas  ijlaUgedrilckt)  through- 
out its  whole  anterior  segment. 

It  is  very  noteworthy  that  the  articular  cartilage  on  the 
external  condyle,  and  that  on  the  corresponding  tibial  surface, 
are  more  or  less  thickened,  wliile  on  the  internal  condyle, 
especially  at  the  inner  border,  the  cartilage  is  thinned — that 
is  to  say,  the  cartilage  is  thickest  where  it  is  most  pressed 
upon. 

Symptoms. — The  appearances  in  the  living  patient  exactly 
correspond  with  the  anatomy.  To  determine  the  amount  of 
the  deformity  the  knees  should  be  put  into  a  position  of  extreme 
extension. 

They  should  also  be  fully  extended  when  the  laxness  or 
tightness  of  the  ligaments  is  to  be  tested.  All  knees  permit 
a  lateral  movement  when  the  joints  are  at  all  flexed.  If  it 
were  not  so,  complete  extension  would  be  impossible.  The 
obliquity  of  the  femoral  and  tibial  epiphyses,  and  the  com- 
parative share  of  the  two  bones  in  producing  the  deformity, 
can  be  best  seen  when  the  knee  is  extremely  flexed,  so  as  to 
disengage  the  joint-surfaces  from  each  other  as  much  as 
possible. 

The  gait  is  characteristic.  The  knees  are  shuffled  past 
each  other,  and  are  kept  bent,  in  order  to  help  in  keeping 
them  out  of  each  other's  way. 

Prognosis. — The  first  question  to  answer  is,  '  "^^at  is  the 
probability  of  complete  spontaneous  cure  ? '  It  is  practically 
nil.  When  suj)posed  to  have  occurred,  examination  shows 
knock-knee  still  present.  In  this  there  is  a  contrast  with  tibial 
curves.  The  strain  caused  by  the  weight  of  the  body  and  the 
long  leverage  of  the  femur  and  tibia  is  probably  the  reason. 
Next,  what  may  be  hoped  from  treatment  ?  what  from 
splints  ?  what  from  irons,  used  in  an  ambulatory  manner 
or  while  at  perfect  and  continued  rest  ?  what  from  mani- 
pulation ?  what  from  osteoclasis '?  what  from  osteotomy  "7 
How  is  the  prognosis  affected  by  the  variety  of  the  knock- 
knee,  and  especially  by  the  age  of  the  patient '?  In  young 
children  good  will  usually  follow  the  use  of  splints.  But  it 
must  be  long-continued,  and  not  cai'elessly.    The  length  of 
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time  is,  in  a  serious  proportion  of  cases,  to  be  counted  rather 
in  years  than  months.  It  is  said  that  the  treatment  is  much 
more  effective  when  combined  with  'manipulation.'  What 
claim  has  this  statement  on  our  belief  ?  A  little  scepticism 
is  very  excusable,  considering  the  number  of  baseless  pre- 
tensions of  various  kinds  that  have  been  previously  made  by 
respectable,  and  even  eminent  people,  who  have  fancied  and 
vigorously  asserted  they  were  curing  their  patients,  when 
they  were  only  aggravating  an  already  deplorable  condition 
and  deceiving  themselves.^  The  more  I  see  of  genu  valgum, 
the  more  firmly  do  I  become  convinced  that  there  is  no  royal 
road  to  its  cure,  unless  the  simplicity,  safety,  and  rapidity  of 
Macewen's  osteotomy,  and  of  osteoclasis  in  suitable  cases, 
entitle  those  operations  to  be  regarded  as  royal  roads  ;  but 
they  are  operations,  and  for  that  reason  alone  intensely 
objectionable  to  some  people.  Is  there  much  real  tendency 
to  relapse  after  operation  ?  I  am  inclined  to  suspect  that 
some  of  the  so-called  *  relapses  '  are  really  instances  of  im- 
perfect result,  due  to  defective  after-treatment.  It  is  not 
always  easy  to  preserve  the  gain  possible  from  operation  in 
children  with  elastic  bones.  As  soon  as  taken  out  of  splints 
it  is  seen  that  the  limbs  are  not  really  straight.  No  doubt 
the  affection  which  originally  caused  the  deformity  must  some- 
times persist  after  the  operation  has  removed  the  latter ;  but 
I  do  not  think  rachitis  of  adolescents,  not  to  speak  of  children, 
is  a  very  prolonged  disorder.  I  am  certain  it  has  often  passed 
quite  away  before  the  patient  comes  to  the  surgeon.  Is  there 
any  way  of  judging  of  this  ;  i.e.,  of  judging  w4iether  the  rachitis 
has  or  has  not  passed  away  ?  One  should  inquire  w^hether 
the  deformity  has  been  increasing  lately  or  not.  Note  this 
particularly.  Note  also  the  state  of  the  general  health.  In 
many  old  cases  relapse  is  entirely  out  of  the  question,  if  the 
cure  is  once  effected.  During  the  surgical  treatment  do  not 
forget  the  general  indications. 

There  need  be  no  fear  of  unpleasant  consequences  on 
account  of  the  obliquity  of  the  joint-surfaces,  which  necessarily 

'  Eead,  for  instance,  what  James  Wilson  and  John  Shaw,  two  of  the  leading 
and  most  respectable  surgeons  of  their  time,  and  personal  friends,  thought  of 
each  other's  statements  as  to  fact  in  orthopiudics. 
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remains  after  a  Macewen's  osteotomy  done  in  a  case  where 
the  tibia  is  greatly  affected.  After  a  properly  performed 
operation  the  movements  of  the  knee  are  in  no  way  limited  ; 
the  gait  should  be  perfect.  But  when  the  deformity  has  been 
.  severe,  the  appearance  of  the  lower  end  of  the  femur  usually 
indicates  plainly,  at  least  to  the  surgeon,  that  knock-knee  has 
existed  and  been  corrected.  There  is,  probably,  little  or  no 
danger  of  rheumatoid  arthritis  eventually  coming  on,  as  it  is 
apt  to  do  after  operations  which  divide  the  osseous  surfaces  of 
joints. 

Treatment. — That  of  confirmed  and  severe  cases  in  adults 
and  adolescents  is  summed  up  in  two  words — '  Macewen's 
osteotomy.'  But  there  is  legitimate  room  for  difference  of 
opinion  and  for  careful  consideration  in  slight  cases,  and  in 
both  slight  and  comparatively  severe  cases  in  early  life.  The 
alternatives  are  treatment  by  (1)  splints,  without  taking  the 
patient  off  his  feet ;  (2)  splints,  combined  with  a  cessation 
from  walking  ;  (3)  instrumental  appliances,  without  taking 
the  patient  off  his  feet ;  (4)  instrumental  appliances,  with 
walking  forbidden  ;  (5)  osteoclasis.  I  should  be  very  sorry 
to  say  that  the  forms  of  treatment  numbered  1,  2,  and  3  are 
quite  ineffective ;  but,  certainly,  to  think  them  sufficient  one 
needs  to  be  satisfied  with  small  mercies.  Where  one  child 
gets  any  quick  and  marked  benefit  from  them  several  are 
'  encumbered,'  to  use  a  mild  expression,  for  a  long,  perhaps 
a  very  long  time,  and  frequently  with  injury  to  their  own 
health  and  well-being  and  to  the  slender  purses  of  their 
parents,  or  to  the  already  overtaxed  ones  of  the  charitable. 

In  saying  this  I  am  inviting  other  surgeons  to  tell  me 
that  I  do  not  know  how  to  use  the  means  I  am  slighting,  or 
that  I  should  get  excellent  results,  as  they  claim  to  do.  I 
reply  that  I  have  seen  many  surgeons  besides  myself  use  the 
same  means  with  no  better  result.  Even  if  we  turn  to  the 
plan  I  have  numbered  4,  which  includes  the  combined  use  of 
carefully  made  and  superintended  appliances,  with  complete 
disuse  of  the  lower  extremities,  we  see  results  attained  but 
slowty,  and  then  often  of  a  questionable  description.  With 
regard  to  an  ambulatory  treatment  with  well-made  irons, 
when  the  patient  is  seen  regularly,   and  suitable  general 
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anti-rachitic  treatment  given,  usually  a  slow  improvement 
follows,  and  always  an  arrest  of  the  progress  of  the  deformity. 
I  have  had  an  exceptionally  large  experience  of  this  last- 
mentioned  jplan.  But  it  should  be  remembered  that  new  irons, 
some  forms  of  which  cost  51.,  have  to  be  got  for  each  case. 

We  now  come  to  osteoclasis,^  In  a  great  many  cases  all 
consideration  of  this  is  out  of  the  question,  as  it  is  impossible 
without  a  machine,  and  most  British  surgeons  would  as  soon 


Fig.  13.— Collin's  Osteoclast. 


think  of  tearing  the  tendo  Achillis  by  machinery  in  preference 
to  tenotomy,  as  of  machine  osteoclasis  in  preference  to 
Macewen's  osteotomy.  One  may  well  ask,  What  is  anti- 
septicism  worth  if  it  will  not  justify  so  simple  and  exact  a 
cutting  procedure  ? 

There  is  not  even  the  excuse  of  less  danger  of  damaging 

'  Dealt  with  in  more  detail  at  the  end  of  this  chapter. 
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the  popliteal.    In  the  only  fatal  case  of  that  complication 
recorded  as  complicating  antiseptic  osteotomy,  it  was  a  spicula 
of  bone  that  pierced  the  vessel,  and  there  may  be  spiculge  after 
osteoclasis  as  after  osteotomy.  For  yomig  children  osteoclasis  is 
admirable,  and  I  am  inclined  to  agree  with  Ogston  that,  all 
things  considered,  it  is  generally  better  to  resort  to  it  in  the 
first  instance  than  to  waste  time  on  splints,  and  both  time 
and  money  on  irons.    There  is  only  one  objection  to  it  that  I 
have  met  with,  namely,  there  is  more  difficulty  than  after 
osteotomy  of  preserving  the  gain  in  the  after-treatment. 
This  difficulty  is  not  absent  after  osteotomy  in  small  children. 
It  must  be  quite  clear,  from  what  has  been  stated,  that  it 
would  be  impossible  to  correctly  fix  any  limits  of  age  or  of  any 
other  description  at  which  splints,  irons,  osteoclasis,  or  osteo- 
tomy should  be  preferred.    Practically,  it  will  be  found  that 
osteotomy  is  the  treatment  for  almost  all  adults  and  adoles- 
cents requiring  treatment  at  all.    Just  a  few  mild  cases  will 
not  be  thought  bad  enough  for  operation  ;  and  then  I  am 
inclined  to  think  that  to  apply  ordinary  splints  or  irons  to 
adolescents  and  adults  would  be  to  apply  a  remedy  worse  than 
the  disease,  injurious  to  the  character,  morally  painful  to  sensi- 
tive young  peojDle,  and  sometimes  anatomically  injurious  to 
the  ligaments  of  the  knee-joint.    I  must  not  forget  to  add, 
that  with  adults  this  '  remedy '  is  pretty  sure  to  prove  in- 
effectual. 

Both  adolescents  and  adults  with  genu  valgum  not  severe 
enough  to  justify  operation  may  find  benefit  from  having  the 
inner  border  of  the  boot  (sole  and  heel)  raised  a  little,  say 
^  inch.  The  former  can,  without  much  inconvenience,  follow 
out  a  treatment  consisting  of  wearing  a  cushion  strapped 
between  the  knees  at  night,  the  ankles  at  the  same  time  being 
kept  in  contact,  either  by  padded  straps  or  flannel  bandages. 
In  the  daytime  they  can  be  fitted  with  an  elastic  spring  or 
accumulator  along  one  side  of  the  knee,  fixed  above  and 
below  by  strapping  or  by  broad  girths  of  leather.  Such  con- 
trivances are  much  lighter  and  less  noticeable  than  genu 
valgum  irons  or  splints  which  extend  from  the  ankle  up- 
wards. 

In  the  case  of  young  children  appliances  may  be  used  at 
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first,  but  the  parents  should  be  distinctly  told  not  to  be  too 
sanguine  of  a  satisfactory  cure,  and  under  any  circumstances 
to  be  prepared  to  exercise  much  patience.  After  a  reasonable 
trial  of  appliances,  say  four  or  five  months,  if  there  is  not 
much  improvement,  resort  to  osteoclasis.  If  the  bone  will  not 
yield,  do  a  Macewen's  osteotomy.  I  have  occasionally,  when 
attempting  manual  osteoclasis,  found  the  bone  too  hard  to 
break  under  justifiable  force,  even  at  the  age  of  five.  The 
bones  themselves  are  not  always  actually  soft  in  rickets  in 
the  way  that  is  popularly  imagined.  One  does  not  always  see 
the  patient  at  the  stage  of  greatest  softening.  What  do  I 
mean  by  justifiable  force  ?  It  is,  to  a  certain  extent,  a  force 
which  varies  in  amount  with  the  strength  of  the  operator. 
The  latter  should  always  be  working  within  his  powers,  or 
he  ceases  to  be  able  to  control  them. 

Sijlints  for  Genu  Valgum. — These  are  usually  of  plain 
deal,  and  should  be  sufficiently  thick  not  to  bend,  and  of 
width  reasonably,  though 
not  precisely,  proportional 
to  their  length.  Each  splint 
is  carefully  padded  on  one 
side  ;  each  does  for  either 
the  right  or  the  left  side. 
Mode  of  use:  A  splint  of 
right  length  is  selected  by 
measurmg  from  the  ankle 
to  just  beyond  the  buttock, 
the  knee  being  straight  and 
the  hip  flexed.  This  gives 
the  length  of  the  splint, 
which  when  applied  lies 
along  the  outer  side  of  the 
limb  in  the  position  named. 
The  slits  are  placed  at  the 

buttock  end.  Through  them  a  piece  of  webbing  or  bandage 
is  passed,  by  means  of  which  the  upper  end  of  the  splint  is 
prevented  from  tilting  forward  ;  for  this  webbing  or  bandage 
is  passed  from  one  splint  to  the  other  behind  the  buttock. 
If  the  splints  are  shorter  than  the  length  I  have  given,  this 


Figs.  14  and  15. — Outside  Splints 

APPLIED. 
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buttock-band,  instead  of  lying  at  about  the  level  of  the  upper 
part  of  the  sacrum,  falls  inconveniently  low.  If  the  splints 
are  made  too  long,  they  stick  out  in  a  very  awkward  way  when 
the  child  tries  to  sit  down.  These  splints  are  not,  as  a  rule, 
intended  to  keep  the  child  off  his  feet ;  they  must  not,  there- 
fore, descend  farther  than  just  below  the  ankle ;  and  they  are 
put  on  over  the  boots.  They  are  fixed  to  the  limbs  by  either 
(1)  calico  rollers,  or  (2)  rubber  (Martin's)  bandages,  or  (3) 
webbing  straps.  The  first  are  very  apt  to  get  displaced  ;  the 
second  are  too  hot  for  summer  use  ;  the  third  do  not  keep  up 
such  continuous  action  as  the  second.  The  calico  bandage 
should  extend  from  the  ankle  to  the  groin,  the  rubber  bandage 
should  do  the  same,  and  a  length  of  rubber  equal  to  about 
three  and  a  half  times  that  of  the  splint  usually  suffices  to 
each  limb.  Three  webbing  straps  are  required  for  each  splint, 
of  which  one  goes  above  the  knee  and  high  up  the  thigh. 
Taking  all  things  into  consideration,  webbing  straps  are  pre- 
ferable to  either  calico  or  rubber  bandages.  When  short 
inner  splints  are  used  simultaneously  with  long  outer,  great 
security  of  position  can  be  attained  by  bandaging  the  inner 
splints  on  first,  then,  after  applying  the  outer,  passing  webbmg 
straps  round  both. 

Children  soon  get  used  to  these  splints,  though  at  first 
they  may  resent  the  confinement. 

Sometimes  a  second  uniting  strap  is  requu'ed  to  connect 
the  splints  together  in  front  of  the  pelvis.  The  practice  of 
carrying  a  single  strap  right  round  the  body,  over  the  top  of 
the  splints,  is  not  an  efficient  one. 

'  Irons  '  and  other  Apijliances  for  Genu  Valgum. — Weights 
and  pulleys  have  been  arranged  so  as  to  pull  the  knee  outwards 
and  the  ankle  inwards  while  the  patient  lay  in  bed,  but  I  do 
not  know  of  any  surgeon  who  uses  these  at  present.  They 
are  very  powerful,  and,  I  have  heard,  were  more  successful  in 
stretching  the  external  ligaments  and  loosening  the  joint  than 
in  curing  the  genu  valgum. 

All  appliances  are  liable  to  do  this,  because  they  use  the 
leg  below  the  knee  as  a  lever.  Since  1881  I  have,  therefore, 
had  the  screw  movement  used  in  ordinary  genu  valgum  irons 
transferred  from  the  level  of  the  knee-joint  to  a  point  at  the 
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junction  of  the  middle  and  lower  thirds  of  the  thigh.  At  the 
same  time  the  pressure  inwards  is  applied  mainly  at  the  knee 
instead  of  the  ankle. 

Genu  valgum  irons  extend  along  the  outer  side  of  the  lower 
limb,  from  a  pelvic  girdle  down  to  a  socket  in  the  boot-heel. 
They  have  one  girdle  buckled  round  the  middle  of  the  thigh, 
and  another  round  the  leg.  A  leather  cap  braces  the  inside 
of  the  knee  outwards  to  the  iron.  At  the  knee  is  a  free  joint, 
permitting  flexion  and  extension ;  and  also,  except  in  my  in- 
strument, a  screw  movement,  worked  by  a  key,  in  opposition 
to  the  tendency  to  genu  valgum. 

This  screw,  as  I  have  already  said,  I  have  moved  one-third 
the  length  of  the  thigh  upwards. 

Frequently  a  T  strap  is  carried  from  the  inner  side  of  the 
boot  over  the  instep  to  the  iron. 

Mikulicz  and  Vogt  apply  elastic  extension  along  the  inner 
side  of  the  knee,  obtaining  fixed  points  above  and  below  by 
means  of  plaster-of-Paris  bandages.  A  jointed  iron  connects 
the  upper  and  lower  plaster  segment. 

Landerer  fixes  the  ends  of  the  elastic  band  by  fan-shaped 
straps  of  adhesive  plaster,    Schreiber  praises  this  plan  highly.^ 

Some  years  ago  I  found,  after  a  careful  trial,  the  claims 
made  for  Hiiter's  plan  of  fixing  the  bent  knee  with  plaster  of 
Paris  to  be  almost  baseless. 

Professor  J.  Wolff  -  applies  a  plaster-of-Paris  case  to  the 
limb.  Every  two  or  three  days  he  cuts  out  a  wedge-shaped 
piece,  endeavours  to  straighten  the  limb  a  little,  and  to  preserve 
the  gain  by  fixing  once  more  with  plaster.  He  claims  that  in 
twelve  to  thirteen  weeks  even  severe  cases  are  completely 
cured,  and  recommends  it  for  adults  as  well  as  younger  persons. 

In  the  third  week  of  treatment  he  permits  the  patient  to 
go  about,  and  he  fits  on  a  metal  joint  to  permit  flexion  of  the 
knee. 

I  do  not  see  how  better  results  could  be  expected  from  this 
method,  which  is  apparently  an  imitation  of  a  mode  of 
treatment  of  scoliosis  described  in  1881  by  Professor  Say  re, 

'  Orthopmdic  Stirgery,  p.  208. 
Deutsche  med.  Wochenschrift,  1889,  No.  50,  and  Ccntralblatt  f.  Chirurg., 
1890,  p.  340.  J  >        ,  ,  J  ^ . 
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and  perfectly  useless,  than  from  similar  treatment  by  instru- 
ments of  steel  and  leather.  The  latter  has  been  often  seen  to 
result  merely  in  complicating  the  genu  valgum  with  a  loose 
knee-joint. 

The  troublesome  character  of  this  treatment  to  the  surgeon 
and  its  probable  irksomeness  to  the  patient  need  no  pointing 
out.  It  has,  however,  the  advantage  of  making  the  surgeon 
independent  of  the  instrument  maker,  and  the  plaster  case 
cannot  be  tampered  with  by  the  patient  or  mismanaged  by 
the  nurse. 

I  got  satisfactory  results  in  the  case  of  a  little  boy  with 
slight  genu  valgum,  a  patient  of  Dr.  H.  Wharry,  by  applying 
several  times,  at  intervals  of  about  three  weeks,  a  new 
plaster-of-Paris  case,  each  time  giving  the  little  boy  chloroform 
and  straightening  out  the  limb  as  much  as  could  be  done 
without  risk  of  rupturing  or  fracturing  anything.  He  was 
allowed  to  run  about  under  treatment. 

Osteotomy  for  Genu  Valgum. — This,  in  my  opinion,  means 
Macewen's  osteotomy,  and  no  other  operation.  I  shall,  there- 
fore, at  once  give  practical  directions  for  its  performance,  and 
leave  till  afterwards  a  brief  historical  and  critical  sketch  of 
other  methods  of  operating. 

Maceiven's  Osteotomy  for  Genu  Valgum. — Instruments  and 
appliances  :  A  sand  cushion  ;  either  a  proper  splint  with  pads, 
strappmg,  and  bandages,  or  else  material  for  fixing  in  plaster 
of  Paris  ;  antiseptics  of  course ;  ^  a  scalpel,  osteotome,  and 
mallet.  The  sand  pillow  should  measure  about  18  inches 
by  12  inches,  and  not  be  too  full.  Dr.  Macewen,  who  says 
that  its  use  was  suggested  to  him  by  one  of  his  pupils, 
Mr.  Beattie,  has  it  moistened  before  using  it,  and  then 
wrapped  in  jaconet.  I  use  one  permanently  covered  with 
waterproof,  and  am  only  careful  to  keep  it  clean  and  to  reserve 
it  for  its  proper  use,  not  always  an  easy  thing  in  a  general 
hospital.  Macewen's  osteotomes  should  be  used.  These 
resemble  what  are  called  '  turners'  chisels,'  in  that  they  are 
bevelled  on  both  sides  of  the  edge.    The  blade  is  of  quite  or 

'  Throughout  this  book  it  will  be  assumed  that  no  cutting  operation  will  be 
done  except  on  antiseptic  or  so-called  aseptic  principles,  not  even  a  subcuta- 
neous tenotomy. 
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nearly  uniform  width,  but  gradually  increases  in  thickness 
from  the  edge  to  the  handle.  The  latter  is  octagonal  in  section, 
and  made  of  one  piece  of  metal  with  the  blade.  The  material 
is  Stubbs's  finest  five-eighths  steel,  forged  at  a  low  heat ;  the 
temper  is  obtained  by  raising  the  instrument  to  a  cherry-red 
heat,  dipping  into  oil,  and  then  plunging  into  cold  water  till 
cold.  Then  the  polish  is  given.  The  temper  of  about  an  inch 
of  the  chisel,  measuring  from  its  catting  edge,  is  drawn  back 
by  raising  to  a  copper-yellow  colour  with  purple  spots  (pro- 
bably a  temperature  of  about  520°).  The  osteotome  should 
be  sharp  enough  to  pare  easily  the  finger-nail. 

Position. — The  patient  lies  on  his  back,  with  the  leg  to  be 
operated  on,  flexed  and  lying  on  its  outer  side,  firm  upon  the 
sand  cushion.  An  assistant  grasps  it  in  the  middle  of  the 
thigh  with  one  hand,  and  by  the  middle  of  the  leg  with 
the  other.  A  beginner  should  have  the  leg  Esmarched.  But 
with  a  little  experience  the  operation  can  be  done  so  quickly 
that  it  is,  perhaps,  better  for  the  practised  operator  to  discard 
Esmarch's  bandage  in  this  operation,  on  account  of  the 
lessened  tendency  to  recurrent  h£emorrhage,  and  the  conse- 
quent less  necessity  of  bandaging  the  dressings  on  tightly,  a 
source  of  after-pain.  To  decide  upon  the  place  of  incision,  find 
the  adductor  tubercle  and  the  tendon  of  the  adductor  magnus. 
Pass  in  the  scalpel  at  a  point  one  finger's  breadth  above  the 
level  of  the  former  and  half  an  inch  in  front  of  the  latter  ;  it 
is  convenient  to  press  the  left  forefinger  down  just  above  the 
tubercle,  and  Mr.  "Willett  marks  the  skin  with  the  thumb-nail 
immediately  on  the  other  side  of  the  finger.  This  nail-mark 
is  the  place  of  incision.  Pass  the  scalpel  straight  down  to 
the  bone,  with  its  back  towards  the  knee ;  hold  it  still  for  a 
minute,  and  then  incise  sufficiently  to  permit  the  osteotome 
to  go  down  to  the  bone  ;  divide  the  muscles  as  much  as  the 
skin.  Do  not  withdraw  the  knife  till  you  have  made  the 
osteotome  glide  along  it  to  the  bone.  The  osteotome  has  now 
to  be  rotated  on  its  own  axis  till  its  edge  is  transverse  to  the 
femoral  shaft.  It  should  be  placed  against  the  inner  edge  of 
the  bone,  and  at  first  driven  outwards  and  forwards.  When 
about  halfway  through  the  bone  its  direction  should  be 
changed  to  one  quite  transverse  ;  or,  rather,  the  change  of 
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direction  should  be  continual  at  each  stroke  of  the  mallet,  not 
single  and  angular.  The  bone  is  not  to  be  entirely  cut 
through ;  the  small  bridge  left  is  to  be  broken.  The  inner 
border  of  the  bone  must  always  be  divided  completely.  The 
osteotome  conveys  information  to  the  hand  of  the  state  of  the 
bone  incision.  It  is  a  little  difficult  to  teach  in  words  how  to 
manipulate  it.    For  instance,  I  want  to  point  out  that  by 


Fig.  16.— Tbansveese  Section  op  Thigh  at  Site  of  Operation. 

(After  Macewen.) 


swaying,  very  hghtly  and  gently,  the  osteotome  from  side  to 
side  in  the  plane  of  its  own  blade  one  can  judge  sometimes 
whether  the  bone  requires  further  division,  anteriorly  or 
posteriorly.  I  am  conscious  that  this  description  may  not  be 
clear  to  everybody,  and  it  would  do  positive  harm  if  it  were  to 
lead  any  one  to  move  the  osteotome  from  side  to  side  in  a 
plane  transverse  to  its  own  plane,  as,  c.<i.,  a  crowbar  is  used. 
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The  osteotome  would  very  likely  break  and  leave  a  chip  in 
the  bone.  It  is  always  safe  and  almost  always  necessary  to 
thoroughly  divide  the  anterior  segment  of  the  bone.  The 
inner  border  ought  always  to  be  effectually  divided  by  the 
first  stroke  or  two  of  the  mallet.  The  outer  border  of 
the  bone  can  be  cut  easily  and  safely  enough  by  one  who  can 
judge  correctly  of  the  thickness  of  the  bone  and  the  depth  of 
the  osteotome.  Only  once  have  I  found  myself  at  all  baffled. 
I  then  enlarged  my  incision  an  inch  or  more,  and  discovered 
what  I  had  not  suspected,  namely,  that  the  anterior  surface  of 
the  bone  was  intact,  although  the  chisel  had  been  right 
through  the  bone.  This  case  had  been  osteotomised  before, 
but  the  deformity  had  been  only  partially  corrected ;  it  was, 
in  fact,  a  '  pseudo-relapsed  '  case.  Two  osteotomes  should  be 
ready,  and  the  thicker  one  used  first.  If  this  gets  tightly 
jammed  before  the  bone  is  sufficiently  divided,  it  should  be 
withdrawn  and  the  thinner  one  substituted. 

Figs.  8  and  9  illustrate  diagrammatically  the  rationale 
of  performing  supra- condyloid  osteotomy  from  within 
outwards.  The  thick  wedge-shaped  osteotome,  compressing 
the  bone,  makes,  on  the  inner  side,  a  wedge-shaped  gap, 
which  closes  up  when  the  limb  is  straightened.  When 
the  osteotome  is  done  with,  press  a  sponge  upon  the  wound 
firmly.  Now,  assuming  it  to  be  the  right  limb,  hold  the  thigh 
down  to  the  table  with  your  left  hand.  To  do  this  effectually 
you  should  be  sufficiently  high  up  for  your  arm  to  be  both 
straight  and  perpendicular.  You  will  most  likely  have  to 
stand  on  something.  Grasp  the  ankle  with  your  right  hand, 
and,  using  the  leg  as  a  lever,  snap  the  femur  in  two.  In  this 
action,  if  the  thigh  be  supposed  fixed,  the  ankle  should  be 
pressed  outwards  (as  if  it  were  desired  to  increase  the  knock- 
knee)  .  A  slight  twist  will  further  help  to  effect  the  fracture.  If 
you  cannot  break  the  bone  you  will  have  to  use  the  osteotome 
again.  It  is  a  pity  when  that  has  to  be  done ;  but  the  bone 
will  generally  go  easily  enough  if  you  carry  out  minutely  and 
coolly  the  above-given  directions.  If  you  have  to  reinsert  the 
osteotome,  it  will  be  more  than  ever  necessary  that  you  should 
proceed  methodically,  or  you  will  get  into  mischief.  Be  sure 
to  get  it  into  the  old  groove  again.     Survey  your  bony 
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landnicarks  carefully.  Do  not  chisel  wildly  and  blindly ;  you 
had  better  enlarge  your  incision  and  use  retractors  than  do 
that.    Now  redouble  your  care  to  keep  everything  aseptic. 

If  you  are  going  to  osteotomise  both  limbs,  bind  with  a 
gauze  bandage  a  sponge  over  the  wound  in  the  first  while  you 
are  operating  on  the  second.  All  tendency  to  haemorrhage 
from  the  first  limb  will  probably  have  stopped  by  the  time 
you  have  operated  on  the  other. 

Dressings. — An  ordinary  Listerian  dressing  with  a  jaconec 
and  eightfold  gauze,  extending  from  near  the  groin  to  the 
middle  of  the  calf,  the  packing  chiefly  placed  along  the  back  of 
the  limb,  and  a  fold  or  two  of  iodoform  gauze  about  5  inches 
square,  next  the  wound,  was  formerly  used.  But  for  many 
years  I  have  dressed  as  follows  : — 

A  i^iece  of  iodoform  gauze,  several  folds  in  thickness  and 
about  3  inches  square,  is  dipped  in  warm  sublimate  solution 
(1  :  2,000) ,  and  placed  next  the  wound  ;  over  it  a  large  and 
substantial  wood-wool  pad  or  two,  which  should  have  been 
neatly  flattened  with  a  rolling-pin.  Bandage  these  on  firmly. 
Comfort  is  increased  by  placing  round  the  lower  part  of  the 
knee  and  patella,  and  beneath  the  bandage,  salicylic  or  plain 
absorbent  wool  torn  from  the  sheet  (not,  therefore,  in  lumps). 

Firm  bandaging,  combined  with  elevation,  protects  against 
recurrent  liEemorrhage.  The  next  day  any  painful  tightness 
is  relieved  by  cutting  the  bandage  on  the  outer  side  of  the 
thigh,  and  not  removing  either  it  or  the  dressings,  but  refixing 
them  less  tightly  with  strips  of  strapping. 

The  setting  and  splinting. — The  deformity,  unless  extreme, 
may  be  corrected  at  once  and  the  good  position  preserved. 

M.  Kobin,  of  Lyons,  the  inventor  of  Eobin's  osteoclast, 
does  not  rectify  the  genu  valgum  until  several  days  after 
osteoclasis.  '  Thanks  to  this  mode  of  proceeding,'  we  are  told, 
'  rupture  and  stripping  up  of  the  periosteum,  and  consequently 
general  and  local  reactions  (fever,  pain,  swelling,  hydrarthrosis), 
are  avoided.'  We  do  not  expect  either  fever,  or  swelling,  or 
hydrarthrosis  after  Macewen's  osteotomy,  neatly  performed 
and  properly  treated,  even  when  rectification  is  immediate, 
but  we  do  frequently  witness  pain.  I  have  therefore  tried 
Eobin's  method.    Neither  after  osteotomy  nor  after  osteoclasis 
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have  I  found  that  it  deserves  more  than  a  small  share  of  the 
praise  he  awards  it,  and  it  may  involve  two  administrations 
of  anfesthetics. 

Nevertheless,  I  think  when  the  deformity  is  extreme  it  is 
wise  to  correct  it  only  partially  at  the  time  of  operation. 

I  have  seen  some  cases  in  which  the  surgeon  has  almost 
entirely  failed  to  get  the  improvement  possible  from  the 
operation.  Such  cases  are  often  supposed  to  be  instances  of 
recurrence,  but  they  are  really  only  examples  of  bad  manage- 
ment. The  points  to  attend  to  are — (1)  Correct  the  deformity 
while  the  limb  is  in  a  position  of  extreme  extension  at  the 
knee.  The  slightest  flexion  of  that  joint  hides  the  deformity 
and  deludes  the  surgeon  into  a  false  sense  of  satisfaction. 
(2)  The  exact  amount  of  looseness  of  the  knee-joint,  if  any, 
should  be  noted  before  the  bone  is  divided,  and  allowed  for  in 
putting  up  the  limb.  To  this  end  the  adjustment  will  some- 
times have  to  be  to  a  position  of  distinct  varum.  (3)  A  certain 
amount  of  spring  in  the  bones '  and  of"  extensibility  in  the 
ligaments,  especially  in  the  case  of  children,  must  be  allowed 
for  in  the  same  way.  If  these  cautions  are  borne  in  mind,  it 
is  a  matter  of  minor  importance  which  of  the  many  possible 
ways  be  chosen  in  which  the  jDOsition  can  be  maintained.  A 
method  which  has  much  in  its  favour  is  immediate  fixation 
in  plaster  of  Paris. 

When  only  one  limb  is  operated  on,  it  can  be  fixed  in  the 
following  way : — 

Use  one  long  deal  back  splint,  reaching  from  below  the 
heel  to  above  the  buttock,  and  well  padded.  Take  another,  a 
little  shorter,  to  use  as  an  outside  splint.  Have  the  limb 
forcibly  extended  by  one  assistant,  who  grasps  the  ankle,  and 
another  who  uses  a  perinseal  band.  Put  the  back  splint  in 
position.  Place  a  considerable  thickness  of  firmly  stitched 
padding  (not  loose  cotton-wool)  beneath  the  ankle,  with  the 
double  object  of  protecting  the  heel  and  keeping  up  the 
necessary  extreme  extension  of  the  knee-joint.  Fix  the  .\imb 
to  this  splint  at  the  ankle  and  the  upper  third  of  the  thigh  by 
long  broad  strips  of  strong  strapping,  properly  warmed  and 
smoothly  applied.  Then  lay  a  strip  of  strapping,  2^ 
inches  broad,  on  the  front  of  the  limb,  at  the  level  where 
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the  osteotomy  has  been  done,  but  do  not  wrap  it  round  the 
splint  yet.  Now  lay  the  other  splint  along  the  outer  side  of 
the  limb,  and  place  thick  pads  between  it  and  the  ankle  below 
and  the  upper  part  of  the  thigh  above,  as  if  with  the  intention 
of  producing  a  state  of  varum.  Place  two  other  pieces  of 
strapping  round  the  limb  on  each  side  of  and  close  to  the 
piece  already  lying  loose  upon  the  knee.  Simultaneously 
these  two  should  be  drawn  rather  tightly  round  the  outside 
splint,  and  the  middle  broad  piece  bound  tightly  round  the 
back  splint.  For  further  security  it  is  sometimes  desirable 
to  fix  the  strips  of  strapping  with  safety-pins.  It  is  also 
desirable  to  have  a  foot-piece  to  the  back  splint,  especially  if 
the  patient  be  young  and  restless. 

For  cases  in  which  both  limbs  have  been  operated  on  the 
double  splint  or  trough  described  in  my  paper  on  '  Osteotomy 
of  the  Hip  '  may  be  used  instead  of  two  outer  splints.^  The 
back  splints  and  strapping  are  used  in  the  same  way  as  after 
single  osteotomy.  Constant  attention  must  be  paid  to  them, 
to  prevent  their  getting  loose  or  displaced. 

Aftek-treatment. — Tip  up  the  bed-foot  during  the  first  few 
days.  This  will  relieve  congestion,  diminish  after-pain,  and 
lessen  any  tendency  there  may  be  to  recurrent  htemorrhage, 
and  thus  contribute  to  the  probabilit}^  of  no  dressing  being 
required  till  the  wound  is  healed  or  nearly  so.  This  may  be 
looked  for  in  from  a  fortnight  to  three  weeks.  If  the  wound 
is  not  then  perfectly  cicatrised,  apply  no  packing,  but  only  a 
small  thin  dressing  of  gauze,  with  a  single  layer  of  boracic 
lint  dipped  in  boracic  lotion,  or  a  fragment  of  iodoform  gauze, 
next  the  wound.  Now  pay,  if  jDossible,  more  attention  than 
ever  to  securing  a  perfect  removal  of  the  deformity,  as  the 
fracture  will  soon  be  too  rigidly  set  to  correct  position  without 
re-fracture. 

If,  when  the  limb  is  finally  unbound,  at  about  the  end  of 
the  fifth  week,  the  genu  valgum  has  not  been  cured,  you  can- 
not have  attended  to  the  above  warnings,  and  -  there  is  no 
choice  but  to  anresthetise  the  patient,  break  down  the  callus, 
and  start  again ;  but  do  not  forget  to  put  down  the  failure  to 
your  own  credit,  and  not  the  operation's.  There  is  little  or  no 

'  See  Brit.  Med.  Joiirii.,  February  9,  1884. 
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tendency  to  overlapping  of  the  fragments,  so  there  is  no  indi- 
cation for  the  use  of  continuous  extension,  except  that  it 
sometimes  diminishes  the  after-aching,  which  is  usually 
present  for  a  day  or  two  and  then  disappears.  Adults 
and  adolescents  may  be  injected  with  morphia  if  the  pain  is 
intense. 

Historical. — Nearly  forty  years  ago,  Mayer,  a  German 
orthopaedic  surgeon,  recognising  the  essentially  osseous  nature 
of  the  deformity,  osteotomised  the  upper  extremity  of  the  tibia 
for  the  cm'e  of  genu  valgum.  He  had  the  misfortune  to  lose  his 
first  case,  and  though  he  afterwards  twice  operated  successfully, 
his  contemporaries  declined  to  follow  his  example ;  and,  con- 
sidering the  then  helplessness  of  surgery  in  dealing  with  the 
complications  of  wounds,  they  were  more  than  justified  in  thus 
holdhig  back.  The  antiseptic  era  arrived  and  reopened  the 
question.  Professor  Annandale  first  attempted  an  answer  by, 
onMcirch  16, 1875,  removing  awedge  with  its  base  at  the  inner 
surface  of  the  internal  condyle  and  its  apex  in  the  outer 
condyle.  This  experiment  proved  to  be  rather  too  severe, 
although  the  patient  recovered.  Surgeons  being  still  a  little 
deceived  by  the  great  apparent  size  of  the  internal  condyle. 
Professor  Ogston  brought  out  his  now  famous  operation  of 
separating  the  internal  condyle  by  an  oblique  saw- cut,  which 
permitted  that  bony  segment  to  glide  upwards  as  the  leg  was 
straightened.  This  neat  and  workmanlike,  perhaps  even 
brilliant,  procedure  has  been  shown  by  time  to  be  marred  by 
two  flaws.  It  is  based  upon  a  not  entirely  correct  view  of  the 
pathology  of  genu  valgum,  and  in  causing  an  articular  fracture 
it  invites  the  future  inroads  of  rheumatoid  arthritis,  an  aftec- 
tion  to  which  old  cases  of  genu  valgum,  even  when.unoperated 
on,  seem  unusually  prone.  The  latter  consideration  is  the 
more  serious  of  the  two,  for  no  simple  operation  has  been  or 
can  be  devised  mathematically  opposed  to  an  aftection  so  com- 
plicated and  (wiihin  certain  limits)  varied  as  genu  valgum. 

That  which  approaches  nearest  to  the  ideal  is  Macewen's. 
It  was  first  performed  in  1877,  the  year  after  Ogston's  came 
out  (May  17,  1876). 

Macewen's  operation  is  now  almost  always  preferred  in 
this  country,  and  I  believe  everywhere  else.    But  there  are 

n  2 


FlO.  17.-DIAGIIAM  OF   VAKIOUS  MoBKS  OF  OSTEOTOMY  I'OB  GeNU  VaLGUM. 

(From  Hoffa's  Lchrhuch.)  ^  _ 

«,Aunandalc-s  operation  (1875)  ;      Ogston's  (187C) ;  ^^  l'««;(«ff .  <y^^^^^^^^ 
(1853);     ScUcdf  (1877);  I,  UarwcU  (18mi). 
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various  modes  of  osteotomising  for  genu  valgum  besides  those 
referred  to.  Schede  divided  the  fibula  as  well  as  the  tibia. 
Barwell  added  the  femur  to  these,  and  recommended  a  triple 


Figs.  18  and  19  are  from  a  Patient  with  genuine  Enlahgement  of  the 
Internal  Condyle,  without  Genu  Valgum,  and  may  be  contrasted  with 


Figs.  20  and  21,  in  which  Genu  Valgum  is  present  and  the  prominence 
OF  the  Internal  Condyle  simulates  Enlargement. 


osteotomy  for  one  genu  valgum.  If  nothing  but  pathological 
anatomy  had  to  be  considered,  Barwell's  operation  would  be 
the  best.  Eeeves  introduced  diaphysial  osteotomy,  i.e.  divi- 
sion of  the  femur  at  the  junction  of  the  middle  and  lower 
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thirds  of  the  shaft.  This  is  perhaps  the  easiest' and  safest 
operation,  esjjecially  for  one  inexperienced  in  osteotomy ; 
but  there  is  about  it  a  Httle  too  much  of  the  fault  of 
hiding  one  deformity  by  adding  another,  in  which  respect 
it  is  analogous  to  infra-trochanteric  osteotomy  of  the 
femur  for  ankylosed  hip.  Billroth  divided  the  femur  five 
centimetres  above  the  condyles,  which  seems  to  be  a  com- 
promise between  Eeeves  audMacewen.  Not  all  this  activity — 
not  even  Mr.  Barwell's,  above  referred  to — has  exhausted  every 
mode  of  varying  the  operation  of  osteotomy  for  knock-knee. 
There  are  still  several  inches  of  the  bones  near  the  knee-joint, 
especially  in  the  upper  halves  of  the  tibiae  and  fibulse,  unap- 
propriated by  either  British  or  German  surgeons. 

None  of  these  operations  appear  to  be  dangerous  ivJien 
jjerformed  by  skilfid  opercdors,  experienced  in  osteotomy  and 
antiseptics.  Macewen's  osteotomy  had  been  ^Derformed  over  a 
thousand  times  before  a  single  death  could  be  laid  to  its 
charge.    Is  tenotomy  safer  than  this  ? 

The  after- growth  of  the  limb  is  not  interfered  loitli. 

Genu  Vaeum 

Definition. — This  title  includes  those  forms  of  bow-leg  in 
which  the  outward  bend  is  not  solely  at  the  lower  part  of  the 
legs,  near  the  ankles. 

Vaeieties. — (1)  rachitic  ;  (2)  osteitic  ;  (3)  rheumatic ;  (4) 
traumatic.  I  do  not  know  of  the  existence  of  a  paralytic 
form.  Almost  all  cases  are  rachitic ;  the  other  forms  are 
quite  exceptional. 

Genu  varum  depends  more  on  change  in  shape  of  the  tibia 
than  does  genu  valgum.  This  is  true  both  of  the  common 
rachitic  form  and  of  the  not  less  marked  but  much  more  rare 
variety  due  to  osteitis  deformans.  In  the  case  of  the  rachitic 
tibia,  it  is  usually  found  that  at  the  upper  epiphysial  junction 
there  is  obliquity,  often  considerable,  and  above  the  lower 
epiphysis  an  outward  bowing.  In  the  case  of  the  rachitic 
femur,  it  is  sometimes  the  lower  end,  and  often  the  middle  of 
the  shaft,  that  is  curved  out  in  case  of  genu  varum.  The 
osteitic  form  is  a  special  one.    It  depends  sometimes  upon  a 
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curve  of  the  tibia  alone,  and  sometimes  upon  one  single  sweep- 
ing curve  of  both  femur  and  tibia.  It  is  rather  the  exception 
than  the  rule  to  find  the  condyles  distinctly  oblique  in  genu 
varum.  Indeed,  I  have  seen  the  inner  condyle  apparently 
lower  than  the  outer,  as  in  val- 
gum, but  the  out-bowing  of  the 
tibia  so  preponderating  as  to 
cause  varum. 

Treatment. — Either  (1)  ap- 
phances  or  (2)  operation,  and, 
in  addition,  the  general  treat- 
ment of  the  prime  disease.  The 
indications  are  strictly  analogous 
to  those  for  the  management  of 
gen  a  valgum ;  so  also  are  the 
apj)liances  and  operative  mea- 
sures. But  inside  as  well  as 
outside  splints  should  be  used, 
and,  if  irons  are  employed,  they 
should  be  inside  from  the  thigh 
downwards,  though  necessarily 
outside  at  the  hips. 

Again,  although  the  tibia  is 
almost  always  the  bone  chiefly 
at  fault,  it  will  usually  be  quite 
as  effectual,  and  always  easier, 
to  rectify  by  osteotomy  or  osteo- 
clasis of  the  femur. 

Osteotomy  of  Tibia  for  Genu 
Varum.  —  The  following  are 
Macewen's  directions  for  per- 
forming this  operation  :  '  An 
incision  in  the  soft  parts,  suffi- 
cient to  admit  the  osteotome, 
is  made  at  a  point  on  the  inner  side  of  the  tibial  surface, 
midway  between  the  anterior  and  posterior  border,  and  oppo- 
site the  lower  border  of  the  tibial  tuberosity.  The  tibia  is 
then  divided  from  within  outwards,  commencing  from  the 
posterior  border,  and  raising  the  osteotome  gradually  up  until 


Fig.  22. — A  Typical  Ex.\hple  of 
Eachitic  Genu  Varum.  In  this 
case  the  femuv  is  curved  with  the 
convexity  outwards  and  forwards, 
the  condyles  of  the  femur  at  the 
same  horizontal  level,  the  surface 
of  the  tibia  in  the  knee-joint 
oblique,  the  lower  part  of  the 
tibia  also  curved ;  and  there  is  a 
compensatory  valgus  at  the  ankle. 
(From  a  photo  by  Dr.  James  Allan.) 
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it  comes  into  contact  with  the  anterior  surface  of  the  lower 
portion  of  the  tubercle,  which  is  by  far  the  most  dense  portion. 

The  osteotome  ought  then 
to  be  directed  from  before 
backward,  the  tissues  to  the 
outside  being  gently  re- 
tracted meanwhile,  and  so 
this  dense  part  is  divided.' 

The  effect  of  the  divi- 
sion of  the  tibia  is  small 
compared  with  that  of  divi- 
sion of  the  femur. 

"JVhen  both  operations 
are  to  be  performed  on  the 
same  limb,  as  in  some 
very  severe  cases  of  genu 
valgum,  they  had  better  be 
done  on  the  same  occasion. 

Genu  varum  is  often 
combined  with  in-bowing 
of  the  lower  third  of  the 
leg.  In  such  a  limb,  if  a 
perfect  result  be  desired, 
osteotomy  must  be  performed  on  both  tibia  and  fibula  in  two 
places  each. 

Loose  Knee 

Definition. — A  condition  of  the  knee-joint  in  which 
lateral  movement  is  permitted  even  when  the  limb  is  fully 
extended.  It  is  essential  to  bear  the  whole  of  this  defini- 
tion in  mind  when  examining  the  condition  of  a  knee  as 
regards  the  point  in  question.  All  knee-joints  permit  lateral 
movement  when  flexed  ever  so  little,  unless  they  are  in  a  con- 
dition of  ankylosis.  It  is  only  in  full  extension  that  the 
ligaments  of  the  knee  tighten  up  completely.  It  is  very  easy, 
if  the  point  I  am  insisting  on  be  neglected,  to  confound  mus- 
cular weakness,  or  even  natural  mobility,  with  ligamentous 
relaxation.  I  have  known  a  teacher  make  this  mistake  per- 
sistently, and  every  week  demonstrate  to  his  class  an  imaginary 


Pig.  23. — Genu  Valgum  op  One  Limb  only 
(the  Right).,  with  Valgus  of  the 
Ankle.  There  was  also  genu  varum  of 
the  left  limb. 
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relaxation  in  every  case  of  rachitic  genu  valgum  which  came 
before  it.  Even  Busch,  accurate  as  he  is  for  the  most  part, 
contrasts  genu  valgum  in  the  child  and  in  the  adult  or  adoles- 
cent, saying  that  in  the  former  the  ligaments  are  relaxed,  in 
the  latter  they  are  not,  except  when  artificially  made  so  by 
the  surgeon.  The  very  opposite  is  the  case.  A  severe  and 
old  genu  valgum  in  the  adult  or  adolescent,  whether  the  sur- 
geon has  interfered  or  not,  is  almost  always  accompanied  by 
a  state  of  more  or  less  loose  knee  ;  in  children,  on  the  contrary, 
and  also  in  adolescents  when  the  affection  is  recent,  it  is 
quite  the  exception  to  find  loose  knee.  It  is  far  more  common 
to  find  the  knee  extremely  loose  without  a  trace  of  accom- 
panying genu  valgum.  I  am  aware  that  this  teaching  is  quite 
contrary  to  that  of  authorities,  but  of  its  truth  I  am  certain. 
I  am  ready  to  demonstrate  it  at  any  time  on  the  patients. 

Causes  of  Loose  Knee. — These  may  be  divided  into  con- 
genital, mechanical,  and  ^pathological. 

Congenitally  loose  knees  are  associated  with  looseness  of 
other  joints  in  the  same  patients.  Such  individuals  are  com- 
monly described  as  '  double-jointed.'  Doubtless  their  joint- 
surfaces  are  unusually  extensive,  especially  on  the  extensor  side. 
It  is  not  a  condition  which  requires  treatment  as  a  disease.  It 
is  frequently  inherited,  and  obviously  a  family  peculiarity, 
although  it  by  no  means  always  affects  aU  the  members  of 
the  same  family. 

One  of  the  commonest  ways  in  which  loose  knee  is  mechani- 
cally produced,  or  rather,  I  hope,  used  to  be,  is  by  the  treat- 
ment of  genu  valgum  by  screw  instruments,  or  by  division  of  the 
external  ligaments.  I  think  also  that  it  is  sometimes  caused 
mechanically  by  the  weight  of  the  body  straining  the  internal 
lateral  ligament  in  old  severe  cases  of  knock-knee.  Accidental 
rupture  of  the  ligament  has  also  been  known  to  produce  it. 

Treatment.— With  regard  to  such  things  as  blistering, 
firing,  and  other  measures,  which  can  only  act  by  tightening 
up  the  skin  and  subcutaneous  tissues,  it  is  difficult  to  believe 
that,  if  done  thoroughly  enough  to  eft'ect  any  material  im- 
provement, they  would  not  produce  more  inconvenience  than 
benefit.  When  the  looseness  of  the  joint  is  excessively  severe, 
however,  any  state  is  preferable  to  the  existing  one,  and  a 
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change  to  the  rigidity  of  a  thick  cicatrix  would  scarcely  be  a 
change  for  the  worse. 

The  treatment  by  tonics  is  also  not  one  on  which  much 
reliance  can  be  placed. 

There  is,  however,  one  indication  which  must  always  be 
fulfilled  if  possible,  namely,  to  remove  any  mechanical  influ- 
ence which  may  be  tending  to  perpetuate  or  even  to  increase 
the  trouble.    For  instance,  genu  valgum  itself  is  such  a  cause. 

If  a  ligament  is  divided  and  cannot  be  sutured  together 
again,  the  case  is  probably  incurable,  and  ought  to  be  palliated 
by  some  simple  appliance,  such  as  that  recommended  for 
liability  to  subluxation.  If  the  looseness  complicates  knock- 
knee,  the  latter  should  be  cured  by  osteotomy,  and  great 
hopes  may  then  be  entertained  of  a  steady  improvement  in 
the  joint  as  regards  its  firmness.   I  have  seen  this  result  occur 


rare  affection.  They  differ  so  essentially  that  it  is  doubtful 
whether  they  ought  to  be  considered  together  in  the  same 
chapter,  or  whether  it  would  not  be  better  to  describe  them 
each  with  the  other  affections  of  the  joints  which  are  analogous 
to  it. 


to  a  remarkable  extent.  It  is 
probably  due  to  two  thmgs — 
(1)  the  way  m  which  the  mus- 
cles strengthen  when  the  joint 
is  put  in  a  position  to  be  used 
freely ;  (2)  the  removal  of  the 
leverage  of  the  in-bent  knee, 
which  must  have  kept  up  a 
continual  strain  upon  its  in- 
ternal lateral  ligaments. 


An  exceedingly  severe  form 
of  loose  knee  is  sometimes 
caused  by  tabetic  artliroioathy. 


Fig.  24.— Congenital  Genu  Eeteok- 
SUM.  From  a  case  which  was  readily 
reduced,  but  had  a  tendency  to  re- 
lapse, which  lasted  for  some  months. 


Genu  Eetroksum  or 
Eecurvatum 


There  are  several  different 
varieties  of  this  comparatively 
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1.  The  most  strongly  marked,  singular,  and  noteworthy 
kind  of  genu  recurvatum  is  coii- 
(jenital. 

In  a  typical  case  the  knee 
cannot  be  flexed  backwards,  but, 
instead,  it  can  be  bent  forwards 
to  and  beyond  a  right  angle. 
The  patella  is  usually  very  small, 
rudimentary,  or  even  absent. 

Great  disability  results. 

Teeatmbnt. — Such  cases  as  I 
have  seen  have  been  in  young 
children,  and  their  parents  have 
been  satisfied  with  crutches  or  with 
irons  to  stiffen  the  leg.  But  I 
think  that  great  benefit  might  be 


obtained  from  the  perfectly  justifiable  operation  of  supra- 


FiG.  20.— From  Mr.  Edmund  Owen's  '  Diseases  of  Children.' 


condyloid  division  of  the  femur,  followed  by  adjustment  of 


Fig.  25. — Congekital  Disloca- 
tion or  Knee.  Feont  View 
of  Lower  End  of  Femur. 
(Albert,  vide  Hoffa,  p.  571.) 
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the  lower  extremity  of  the  femur  more  or  less  at  a  right  angle 
to  the  shaft.  This  becomes  the  more  likely  from  the  fact  that 
the  knee  is  sometimes  found  '  double-jointed '  at  birth ;  i.e.  the 
leg  can  be  over-extended  till  it  is  nearly  perpendicular  to  the 
thigh,  a  kind  of  sudden  subluxation  of  the  knee  being  quite 
perceptible  as  this  over- extension  begins.  Such  knees  can 
also  be  flexed  in  the  normal  way.  The  treatment  consists  in 
preventing  any  recurrence  of  the  over-extension. 


Fig.  27. — Skiageasi  of  a  Case  of  Genu  Eeteobsum,  secondary  to  Neoeosis 
OF  THE  Femur  and  Inflammation  of  the  Knee-Joint,  in  a  Girl  aged  6, 
A  Patient  of  Dr.  Greenwood's,  of  Stamford.  (Skiagram  by  Dr.  William 
Newman.)  The  femur  is  curved  with  the  convexity  forwards,  just  above 
the  condyle.  The  upper  epiphysis  of  the  tibia  is  very  oblique.  The  genu 
retrorsum  does  not  appear  plainly  in  the  skiagram,  owing  to  the  acute 
contraction  of  the  more  or  less  ankylosed  knee-joint  and  to  so  little  of  the 
tibia  being  shown. 

A  third  variety  of  genu  retrorsum  is  that  which  some- 
times follows  mal-united  fracture  of  the  lower  third  of  the 
femur.  The  degree  of  deformity  in  such  cases  is  comparatively 
slight,  and  the  treatment,  re-fracture  or  osteotomy. 

Fourthly  and  fifthly,  genu  retrorsum  of  moderate  grade  is 
also  sometimes  the  result  of  infantile  paralysis  and  of  unreduced 
dislocation.  Such  cases  must  be  dealt  with  each  on  its  merits. 
"Whoever  has  mastered  the  jDrinciples  of  treatment  of  common 
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ortlioptedic  affections  will  have  no  difficulty  in  applying  them 
to  such  rarities  as  these. 

Cases  of  exceedingly  loose  knee-jomt,  the  result  of  Charcot's 
disease,  have  also,  improperly,  I  think,  been  described  as  '  genu 
recurvatum.'  They  might  as  correctly  be  called  genu  valgum 
or  varum,  because  they  will  bend  inwards  and  outwards  as 
well  as  forwards. 

A  sixth  variety  of  genu  retrorsum  is  that  in  which  the 
deformity  is  in  the  upper  extremity  of  the  tibia.  I  have  often 
seen  this  in  children  w^ith  old  chronic  disease  of  the  hip, 
knee,  or  ankle.  An  adult  patient  with  old  hip  ankylosis 
attributed  it  to  repeated  over -extension  in  leaning  forward  to 
fasten  his  boots.  It  is  sometimes  a  compensatory  curve 
secondary  to  contraction  of  the  knee.  The  anatomical  cause 
is  obliquity  of  the  upper  articular  surface  and  of  the  upper 
epiphysial  cartilage  of  the  tibia.  In  either  a  skiagram  or  an 
anatomical  specimen  an  appearance  is  seen  as  if  a  wedge  with 
the  base  forwards  had  been  sliced  off  the  top  of  the  tibia.  As 
a  rule  no  treatment  is  required.  Osteotomy  would  be  the  only 
effective  one. 


Osteoclasis^ 

Before  the  second  half  of  the  nineteenth  century  many 
machines  for  breaking  bones  had  been  invented,  and  used 
chiefly  for  correcting  the  position  of  the  fragments  in  mal- 
united  fractures.  Such  were  those  old  appliances  with 
wonderful  names :  the  '  scammum '  of  Hippocrates  and  the 
'  glosocomium  '  of  Nymphodorus.  But  according  to  Fabrice  de 
Hilden,  quoted  by  Laugier,  neither  Hippocrates  nor  Galen  refers 
to  badly  united  fractures.  Celsus  advised,  but  timidly,  the 
rupture  of  the  callus.  For  many  centuries  this  advice  was 
repeated  by  scarcely  any  other  surgeons,  except  Oribasius, 
Ehazes,  Avicenna,  Fabricius  d'Aquapendente,  and  Heister. 
Amljrose  Pare  was  a  type  of  many  surgeons  who  shrank  from 
osteoclasis  for  fear  of  breaking  the  bone  in  the  wrong  place. 

'  The  authority  for  most  of  the  statements  in  this  chapter,  especially  the 
historical  part,  is  I'oussin's  Dc  VOatioclasic,  Paris,  1880. 
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A  second  period,  fruitful  in  mechanical  contrivances,  such  as 
(Esterlen's  '  Dysmorphosteopalinclaste,'  Bosch's  appliance  like 
:a  bookbinder's  press,  and  Purmann's  wooden  screw,  occupied 
the  eighteenth  and  the  first  half  of  the  nineteenth  centurj-. 
In  1848  Eizzoli  invented  his  '  machinetta  ossifraga,'  of  which 
a  picture  may  be  seen  in  many  German  orthopaBdic  books. 

But  perhaps  the  father  of  modern  osteoclasis  is  Delore  of 
.Lyons,  the  enthusiastic  advocate  of  '  brisement  force/  espe- 
.cially  as  applied  to  the  cure  of  genu  valgum. 

Other  surgeons  of  the  Lyons  school,  Oilier  and  Daniel 
Molliere,  took  up  osteoclasis ;  and  their  pupil,  M.  Eobin,  opened 


a  new  era  for  that  procedure  by  the  invention  of  his  osteoclast. 
Its  great  merit  is  that  it  reduces  to  a  minimum  the  leverage 
required,  and  thus,  for  example,  enables  the  surgeon  to  break 
the  femur  just  above  the  condyles,  without  throwing  strain  upon 
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the  ligaments  of  the  knee-joint,  provided  that  it  is  used  by  a 
careful  and  experienced  person. 

It  consists  of  a  wooden  plank,  a,  to  support  the  thigh  (the 
patient  hes  on  his  back) ;  of  a  metal  plate,  b,  to  he  on  the  front 
of  the  thigh,  and  therefore  slightly  gutter-shaped,  with  the 
concavity  on  the  lower  surface  (that  which  touches  the  thigh)  ; 
of  two  steel  bauds  or  hoop-segments,  c,  c  ;  of  four  screws,  d,  d, 
D,  D  ;  of  a  leather  coUar,  f,  and  a  lever,  h. 

The  plank  is  placed  on  the  table  in  such  a  way  that  the 
whole  length  of  the  femur  lies  upon  it,  the  patient  being  on  his 
back.  This  disposition  is  absolutely  necessary,  for  otherwise 
a  movement  of  rotation,  and  a  consequent  oblique  fracture,  may 
be  expected  at  the  moment  of  operation .  The  plank  is  in  two 
parts,  which  can  be  approached  or  separated,  so  as  to  adapt  the 
appliance  to  thighs  of  different  lengths.  The  plank  is  padded 
with  leather,  especially  at  the  upper  and  lower  edges.  The 
upper  (steel)  plate  or  gutter  is  similarly  padded.  It  embraces 
the  upper  surface  of  the  thigh.  It  is  not  much  arched  down- 
wards at  the  sides,  lest  it  should  interfere  wdth  the  lateral 
expansion  of  the  soft  parts  and  imprison  the  limb  too  tightly. 

The  steel  hoop-segments,  c,  c,  are  placed  across  the  steel 
plate,  B,  one  near  each  end,  and  are  then  screw^ed  down  towards 
the  plank  by  four  nuts  working  on  the  four  screws,  d,  d,  d,  d. 
The  nuts  are  driven  home  by  the  key  e,  which  has  a  spring 
near  the  handle  so  arranged  as  to  indicate  wlien  the  screw 
force  is  sufficient  but  not  dangerous. 

It  is  absolutely  necessary  to  screw  the  plate  firmly  doivn  on  the 
tliigh,  and  thus  fix  the  latter  immovably .  Otherwise  a  neat  and 
precise  fracture  at  the  exact  spot  desired  cannot  be  expected. 

The  compression  process  above  described  forces  the  femoral 
artery  and  the  sciatic  nerve  towards  the  inner  side  of  the 
femur,  and  does  not  compress  either. 

The  knee  must  be  extended  before  the  screws  are  tightened, 
otherwise  the  skin  will  be  dragged  on. 

The  leather  collar,  f,  is  placed  on  the  condyles,  and  its  ex- 
tremities, pierced  with  eyelet-holes,  are  hooked  on  to  the  runner 
of  the  lever  h.  The  collar  should  be  short,  and  the  lever 
thus  brought  as  near  to  the  patella  as  possible.  The  popliteal 
vessels  Wb  snugly  between  the  condyles,  safe  from  pressure. 
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Having  thus  adjusted  each  part  of  the  apparatus,  the 
surgeon  grasps  the  lever  and  exerts  an  effort,  continuous  for  a 
few  seconds  rather  than  violent,  for  he  otherwise  might  exceed 
the  degree  of  force  just  necessary  to  determine  complete 
fracture.  A  simple  mechanism  permits  the  limb  to  be  freed 
as  soon  as  ever  the  fracture  is  completed. 

An  illustration  of  Collin's  osteoclast  is  given  at  p.  23, 

Immediate  Effects  of  Osteoclasis. — Anatomical  Lesions  ivhick 
it  causes. — These  have  been  partly  determined  by  the  experi- 
ments made  on  the  cadaver  by  Aysaguer,  by  Demons  (of  Bor- 
deaux) and  by  Poussin,  and  by  observations  of  various  surgeons 
on  living  subjects  as  well  as  post  mortem.  In  young  children 
about  two  years  old  the  bones  have  such  flexibility  that  com- 
plete fracture  is  not  generally  obtained.  They  bend  and 
straighten  like  the  fresh  branch  of  a  tree,  and  there  is  no  solu- 
tion of  continuity  in  the  periosteum.  There  is  'infraction,' 
not  true  fracture.  At  four  or  five  years  of  age,  and  even  older, 
there  is  almost  always  rupture  of  the  periosteum  and  true 
fracture.  This  fracture  is  always  simple,  generally  transverse, 
slightly  dentated.  The  peripheral  soft  parts  are  constantly 
uninjured,  presenting  neither  ecchymoses  nor  bruises.  The 
rupture  of  the  bone  (tibia)  always  takes  place  at  the  spot  where 
the  thumbs  (or  the  knee)  are  applied.  In  half  the  cases  the  fibula 
gave  way  at  exactly  the  same  level  as  the  tibia.  In  the  other 
half  it  was  produced  one  or  two  centimeters  above  or  below. 
But  these  observations  apply  to  osteoclasis  of  the  diaphyses. 

When  the  manual '  brisement  force  '  is  applied  with  a  view 
to  curing  genu  valgum,  the  anatomical  lesions  are  very  variable, 
and  sometimes  considerable,  to  an  alarming  extent.  At  all 
events,  such  is  the  case  when  the  patients  are  past  the  age 
of  childhood.  M.  de  Santi  experimented  on  subjects  between 
eighteen  and  twenty-two  years  of  age,  and  in  twelve  limbs. 
There  was  no  epiphysial  separation,  but  nine  times  rupture  or 
detachment  of  the  external  lateral  ligament,  and  twice  a  bit 
of  the  condyle  was  torn  away  with  it.  Once  the  condyle  was 
broken  away  bodily,  making  a  fracture  into  the  joint. 

An  osteoclast  may  be  good  enough  to  separate  the  epiphysis, 
and  yet  may,  at  the  same  time,  produce  other  and  undesirable 
lesions.    Even  the  semilunar  cartilages  were  displaced  by 
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Collin's  first  apparatus.  Loose  joint  and  pseudo-arthrosis 
have  been  known  to  follow. 

Possibly  with  Kobin's  and  Collin's  newer  osteoclasts,  skil- 
fully used,  such  accidents  may  be  avoidable. 

That  theoretically  possible  accident,  arrest  of  growth  as  a 
consequence  of  injury  to  the  epiphj^sial  cartilage,  has  not  once 
been  observed. 

There  is  a  dearth  of  observations  made  years  after  osteo- 
clasis. Lannelongue  says  that  cases  operated  on  manually 
afterwards  suffered  from  an  extreme  sensitiveness  in  the  knee- 
joint  to  change  of  temperature,  and  a  tendency  to  the  formation 
of  osteophytes  at  the  line  of  fracture  or  epiphysial  separation. 
This  most  likely  refers  to  adolescents  and  adults,  as  I  have 
not  observed  it  in  the  young  children  I  have  operated  on 
myself.  But  I  have  not  found  the  ultimate  good  in  respect  of 
obliteration  of  deformity  equal,  on  the  average,  to  what  can  be 
got  from  osteotomy. 

Consolidation  and  bony  union  are  rapid  unless  the  frag- 
ments are  displaced  and  overlap. 

Both  osteoclasis  and  osteotomy  ought  to  he  without  danger 
when  applied  to  limbs  which,  though  deformed,  are  otherwise 
healthy. 


Fig.  29. — Grattan's  Osteoclast. 


When,  on  the  other  hand,  there  is  reason  to  suspect  the 
presence  of  tubercular  foci,  as  in  the  case  of  many  ankyloses, 

E 


50 


OBTHOP^DIC  SURGEBY 


I  think  a  wedge  osteotomy  done  with  as  Uttle  violence  as 
possible  is  the  proper  operation,  and  not  an  osteoclasis  of  any 
kind.  There  are,  however,  exceptions  even  to  this  rule  ;  e.g., 
when  the  suspicion  of  tubercle  is  extremely  slight  and  the 
extent  of  osseous  union  small. 

There  are  several  simple  forms  of  osteoclast,  e.g.  Grattan's, 
which  can  be  relied  on  to  fracture  a  long  diaphysis  correctly, 
especially  in  its  middle  third. 

Dr.  Burton  Hopkins,  of  Philadelphia,  has  given  the  name 
of  *  osteomoclasis  '  ^  to  a  mode  of  combining  osteotomy  with 
osteoclasis.  Strictly  speaking,  an  ordinary  osteotomy  is 
usually  a  combination  of  this  kind,  as  the  osteotome  is  not 
made  to  cut  the  bone  completely.  But  Dr.  Hopkins  breaks 
the  bone  in  two  with  an  osteoclast  two  or  three  weeks  after 
cutting  it  half  through  with  an  osteotome,  the  skin  incision 
being  healed.  If  by  any  chance  the  wound  has  become 
septic,  the  fracture  need  not  be  produced  at  all.  The  plan 
involves  two  administrations  of  anaesthetic.  The  plan  is 
justifiable  in  exceptional  cases,  especially  when  the  operator 
is  not  experienced  in  either  osteotomy  or  antiseptic  surgery. 
Of  course  a  person  so  inexperienced  can  seldom  be  justified  in 
doing  an  osteotomy  at  all,  at  least  in  a  civilised  country. 
Another  instance  in  which  *  osteomoclasis '  would  be  right 
would  be  m  a  case  in  which  there  was  fear  of  awakening  old, 
dormant,  tuberculous  disease. 


An7ials  of  Surgery,  July,  1898. 
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Eickets  and  the  Deformities  caused  thereby 

I  SHALL  attempt  here  to  give  only  the  essentials  of  what  is 
known  on  the  subject  of  rickets,  and  shall  select  mainly  such 
facts  and  reasonable  hypotheses  as  have  a  more  or  less  direct 
bearing  on  orthopaedic  surgery. 

i;  2 


52 


OBTHOPJEDIC  SUBGEBY 


First,  then,  rickets  is,  of  all  the  causes  of  deformities,  the 
most  important  and  the  most  extensive.  Drunkenness  does 
not  contribute  to  the  accident  ward  so  much  as  rickets  does 
to  the  orthopaedic.  In  our  large  cities,  paralyses,  contractures, 
and  congenital  defects  combined  furnish  a  smaller  contin- 
gent of  cases  than  rickets  alone.  It  is  to  be  borne  in 
mind — and  it  is,  I  hope,  clearly  demonstrated  in  this  book — 
that  not  merely  the  distorted  bones  of  childhood,  but  also 
nearly  all  the  lateral  spinal  curvatures,  genua  valga,  and  possibly 
even  the  flat  feet  of  adolescents,  are  due  to  the  same  or  to  a 
similar  disease. 

What,  then,  are  the  causes  of  rickets  ?  In  inquiring  into 
these,  the  first  obvious  fact  which  has  struck  all  observers  is 
that  it  is  both  intensely  rife  and  n;iainly  found  in  large 
towns,  and  more  especially  the  poorer  quarters  of  them, 
where  the  struggle  for  existence  is  the  fiercest,  and  where  the 
poor  are  most  crowded  and  worst  fed.  The  natural  hypo- 
thesis to  frame  was  that  rickets  is  due  to  insufficient  and  bad 
food,  light,  and  air.  Food  has  been  especially  blamed ;  but 
there  are  countries  where  the  inhabitants  are  as  badly  off  for 
food  in  their  agricultural  districts  as  in  their  towns,  and  yet 
with  rickets  common  in  the  latter,  but  rare  in  the  former.  A 
strong  reason  for  attaching  importance  to  the  theory  under 
consideration  is  that  rickets  is  said  by  Guerin  and  Trousseau 
to  have  been  produced  experimentally  in  animals  by  un- 
natural feeding.  It  may,  however,  be  questioned  whether 
sufficient  and  conclusive  evidence  has  yet  been  given  that 
true  rickets  can  be  produced  by  improper  feeding.  Friedleben 
was  able  to  greatly  reduce  the  proportion  of  calcareous  matter 
in  the  bones  of  pigeons  by  experimental  feeding,  but  never  to 
produce  the  structural  changes  characteristic  of  rickets ;  and, 
of  the  various  physiologists  who  have  subjected  animals  to 
starvation  diet,  nearly  all  agree  in  not  having  observed  such 
changes.  Also,  the  exposure  of  young  animals  to  cold  and  to 
darkness  has  caused  cachectic  and  inflammatory  changes,  bnt 
not  rickets.  Eickcts  is  less  common  among  such  of  the  poor 
as  have  abundant  light  and  fresh  air,  but  it  is  well  known  even 
among  them.  No  sufficient  evidence  has  yet  been  brought 
forward  to  show  whether  rickets  is  hereditary  or  not.    It  is 
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certain,  however,  that  the  vast  majority  of  mothers  of 
rickety  children  are  apparently  free  from  it.  On  the  other 
hand,  a  rickety  or  pseudo-rickety  head  is  sometimes  seen  in 
both  parent  and  child.  The  occurrence  of  rickets  in  brothers 
and  sisters  may  be  explained  by  any  theory  of  causation 
which  has  been  yet  advanced. 

One  factor  in  the  production  of  rickets  is  scarcely  to  be 
doubted.    That  is  the  influence  of  the  mother.    It  has  been 
repeatedly  noticed  by  different  observers — and  the  fact  is 
easily  verified — that  a  mother  will  bear   a  succession  of 
healthy  children,  and  then,  perhaps,  after  failing  in  her  own 
health,  give  birth  to  one   or   more   rickety   ofl'spring  in 
sequence.    But  even  this   fact  admits  of  more  than  one 
explanation.    It  is  perfectly  consistent  with  the  theory  that 
the  disease  is  the  result  of  bad  feeding,  for  imperfect  health 
in  a' mother  must  deteriorate  her  milk.    And  an  increasing 
family  gives  more  mouths  to  fill,  with,  very  likely,  no  more 
money  to  buy  food.    On  the  other  hand,  a  larger  family  and 
worse  health  mean  less  capacity  to  give  the  new  infants 
nursing  and  airing  out  of  doors.    And  still  again,  it  remains 
unsettled  whether  it  is  mere  ill-health  of  any  kind,  or  disease 
of  some  particular  kind,  which,  occurring  in  the  mother, 
brings  about  rickets  in  the  child.    It  must  be  remembered 
that  the  question  of  the  relationship  of  syphilis  to  rickets  is 
not  yet  settled.    With  regard  to  the  influence  of  epidemic 
disease,  Macewen  says  that,  '  out  of  100  cases  of  deformity 
of  the  lower  limbs  in  which  the  causation  was  minutely 
traced,  47  were  the  immediate  sequence  of  epidemic  diseases 
— measles,  scarlet-fever,   typhus,  enteric,  whooping-cough, 
chicken-pox,  and  sometimes  one  or  more  of  these  following 
each  other  very  closely.'    It  had  already  been  noticed  that 
rickets  and  endemic  diseases  arise  in  the  same  localities. 
Chronic  diseases  seem  frequently  to  precede  rickets.  Broca 
states  that  most  infants  who  die  from  chronic  ailments 
present  rachitic  lesions  in  their  skeletons. 

Severe  injury  in  early  childhood  is  sometimes  followed  by 
rickets. 

Rickets  may  remain  stationary  for  some  years,  and  then, 
perhaps,  under  the  influence  of  some  intercurrent  malady, 
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advance  again,  possibly  attacking  another  part  of  the 
skeleton.  Macewen  gives  an  instance  occurring  during 
childhood,  and  I  have  seen  the  same  thing  occur  in  rickets  of 
adolescence.  A  girl  who  had  long  worn  a  high  boot  to 
compensate  for  shortening  caused  by  a  peculiar  curve  of  the 
right  femur,  quite  suddenly  and  with  great  rapidity  developed  a 
most  severe  lateral  curvature  of  the  spine.  Elsewhere  I 
show  the  impossibility  of  this  phenomenon  having  had  a 
merely  mechanical  origin. 

Age  in  relation  to  rachitic  deformities. — Kickets  may  be 
congenital,  and  there  is  rickets  of  adolescents  as  well  as  of 
young  children. 

Newly  born  infants  occasionally,  though  rarely,  show 
marked  signs  of  rickets — e.g.,  beaded  ribs,  bent  limbs,  and 
even  broken  bones.  Foetal  rickets  will  be  noticed  at  the  end 
of  this  section. 

But  although  it  is  exceedingly  common  for  rickets  to 
show  itself  in  the  first  year  of  life  in  such  sj^mptoms  as 
delayed  dentition,  restlessness,  evident  ill-health,  sweating  of 
the  head,  a  tendency  to  kick  the  bedclothes  off,  and  slight 
beading  of  the  ribs  or  enlargement  of  the  wrists,  as  well 
as  a  large  belly  and  disordered  digestion,  nevertheless  the 
deformities  for  which  the  surgeon  is  consulted  are  usually 
noticed  only  after  the  child  begins  to  walk — i.e.,  in  the 
second  or  third  year.  But  rickety  deformities  of  the  fore- 
arms are  possibly  an  exception.  According  to  my  experience, 
they  are  commonest  in  infants,  and  are  apt  to  cause  the 
nurse  to  be  unjustly  suspected  of  having  allowed  the  child  to 
fall. 

It  is  doubtful  whether  there  is  any  period  of  youth,  from 
birth  to  manhood,  which  is  exempt  from  rickets.  It  is  true 
that  curving  of  the  tibiae  is  almost,  as  regards  its  commence- 
ment, limited  to  early  childhood ;  bat  knock-knee  will  both 
commence,  and  still  oftener  increase,  at  any  age  of  growth ;  and 
spinal  curvatures  frequently  begin  in  the  years  before  puberty 
and  after  those  in  which  rachitic  genu  valgum  is  commonest. 
A  very  large  number  of  the  cases  of  scoliosis  which  are  sup- 
posed to  begin  between  the  ages  of  fourteen  and  eighteen  really 
commence  between  six  and  twelve.    If  any  one  doubts  this,  let 
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him  carefully  examine  the  spines  of  the  yomiger  sisters  of  his 
scoliotic  patients.  He  will  not  infrequently  find  in  them  the 
incipient  stage  of  the  disease,  which  in  the  elder  is  advanced 
to  a  degree  forcing  attention  and  demanding  tireatment. 

There  is  nothing  extraordinary  in  the  fact  that  most  of 
the  patients  who  at  a  certain  age  develop  rachitic  scoliosis 
have  never  had  bow-leg.  Those  in  whom  genu  valgum 
develops  first  after  the  fifth  or  sixth  year  have  seldom  had 
bow-leg. 

If  there  is  one  thing  certain  about  rickets,  it  is  that  it 
shows  itself  by  different  effects  at  different  ages,  and  affects 
different  parts  in  different  people.  With  regard  to  these 
features  of  the  disease,  all  varieties  of  the  common  special 
deformities  are  found  isolated,  and  also  in  combination ; 
except,  perhaps,  such  as  would  require  that  curvature  of  the 
loicer  parts  of  the  shafts  of  the  tibise  should  appear  after 
childhood.  It  is  very  curious,  but  it  is  also  highly  probable, 
that  the  single  and  really  insignificant  fact  that  cm'ved  tibise 
are  so  rarely  seen  to  commence  in  rachitics  after  the  third 
year  has  been  mainly  instrumental  in  deceiving  orthopaedists 
as  to  the  true  nature  of  scoliosis  and  knock-knee  of  adolescents. 
They  would  surely  have  paused  before  explaining  curved  tibise 
by  theories  of  muscular  weakness,  ligamentous  relaxation,  and 
even  paralysis.  But  the  knee-joint  and  the  spine  were 
complicated  structures,  which  gave  more  material  for  the 
imagination. 

With  regard  to  the  relation  of  he7'editary  syphilis  to  rickets, 
it  is  certainly  often  difficult  to  form  an  opinion  as  to  whether 
a  given  case  should  or  should  not  be  ascribed  to  syphilis.  In 
a  very  large  number — according  to  some  authors,  the  majority 
of  cases  of  rickets — a  syphilitic  history  can  be  obtained,  at 
least  on  the  father's  side,  although  it  is  exceptional  to  get  it 
on  the  mother's.  Severe  cases  occur  in  which  the  diagnosis 
is  usually  allowed  to  be  settled  entirely  by  the  histoi-y,  so 
great  are  the  resemblances  of  severe  infantile  rickets  to 
congenital  syphilis  in  the  matter  of  symptoms.  .  On  the  other 
hand,  if  rickets  really  is  merely  a  manifestation  of  syphilis,  it 
IS  strange  that  it  should  so  often  be  the  only  sign  discoverable 
in  the  family  affected.   And  the  pathological  changes  described 
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in  cases  of  unquestionable  syphilis  appear  to  differ  consider- 
ably from  those  seen  in  connection  with  ordinary  cases  of 
rickets.  Compare,  for  instance,  the  description  of  the  one  by 
Parrot '  with  those  of  the  other  by  Broca.'^  M.  Parrot, 
writing  of  what  he  calls  '  syphilitic  dystrophies  of  bone,'  says 
the  pathological  changes  vary  somewhat,  according  to  the  age 
of  the  malady  and  to  other  conditions  difficult  to  state.  At 
first  there  are  slight  changes  in  the  consistence  and  colour  of 
the  extremities  (of  the  bones)  ;  later  there  are  new  layers  on 
the  surface,  and,  in  the  interior,  near  the  epiphyses,  atrophy, 
and  softening  to  such  an  extent  that  solution  of  continuity 
may  result. 

Microscopically  is  seen  an  increase  in  volume  of  the 
chondroplasts,  which  assume  a  spheroidal  shape.  Signs  of 
fatty  degeneration  appear,  especially  near  the  zone  of  calcifi- 
cation. Puriform  matter  may  collect  in  irregular  cavities  m 
the  spongy  tissue.  Eventually,  after  separation  of  an  epiphysis 
has  been  brought  about,  true  suppuration  may  occur. 

Nevertheless,  it  is  rare  for  hereditary  syphilis  to  go  so  far. 
And  it  must  be  acknowledged  that  in  children  of  rickety 
appearance  and  without  anything  else  pointing  to  syphilis, 
separation  of  epiphyses  with  suppuration  may  occur.  Such 
cases  are  usually  put  down  as  '  scurvy-rickets,'  because  they 
generally  present  changes  in  the  gums  suggestive  of  scurvy. 
And  Broca  and  other  authors  have  met  with  sequestra  even  of 
the  diaphyses  in  rickets  (Tripier). 

It  is  when  cranio-tabes  is  present  as  well  as  rickety  (or 
pseudo-rickety)  deformities  of  the  limbs  that  syphilis  should 
be  suspected. 

Whatever  may  be  the  truth  about  infantile  rickets,  it  is 
difficult,  if  not  impossible,  to  make  out  any  connection  between 
rickets  at  a  later  age  and  syphilis. 

Nevertheless,  a  comparison  of  rickets  with  congenital 
syphilis  awakes  the  mind  to  a  set  of  facts  which  prompt  the 
question,  Is  not  rickets,  like  tubercle  and  syphilis,  a  definite 
disease,  due  to  infection  from  without  ?  Perhaps  not  to  a 
single  uniform  organism,  for,  just  as  there  are  more  than 

'  Arch,  de  physiologie  normale  etpathol.,  1872. 
-  Bulletin  de  la  socidtd  anatom.,  18!i2. 


GENEBAL  CHAP  TEE  ON  lilCKETS 


57 


one  species  of  micrococcus  which  can  produce  suppuration, 
so  there  may  be  more  than  one  organism  (including  that  of 
syphihs)  which  can  produce  the  change  characteristic  of 
this  or  that  form  of  rickets — e.g.,  syphihtic  rickets,  '  scurvy- 
rickets,'  common  rickets,  rickets  of  adolescence,  &c. ;  and 
these  micro-organisms  may  be  identical  with  some  which  pro- 
duce very  different  symptoms  and  diseases,  which  go  by  quite 
distinct  names  when  they  attack  persons  of  an  age  when  bone- 
growth  has  ceased  and  all  the  epiphyses  have  united.  Of 
course  this  is  merely  guessing  at  possibilities,  and  it  is  only 
given  here  for  what  it  is  worth. 

Symptoms. — These  may  be  roughly  classified  into  three 
sets  : — 

1.  Those  which  seem  to  ]3oint  to  a  general  illness  and  are 
often  present  at  an  early  period  of  the  attack,  and  especially 
noticeable  in  infants. 

2.  Those  depending  directly  on  the  state  of  the  bones,  and 
including  the  conditions  which  chiefly  concern  orthopaedic 
surgery. 

3.  Secondary  illnesses,  which  are  often  of  a  serious 
nature,  or  even  fatal.  Sir  William  Jenner  says  of  rickets 
that  it  is  *  the  most  common,  the  most  important,  and 
in  its  effects  the  most  fatal  of  the  diseases  which  exclusively 
affect  children.'  It  is  to  these  secondary  illnesses  that  the 
fatality  is  due. 

A  young  child  actually  suffering  from  rickets  (as  distin- 
guished from  one  which  merely  shows  signs  of  the  effects  of 
past  rickets)  is  grave  in  manner  and  has  not  the  liveliness 
and  love  of  play  natural  to  a  healthy  one.  This  condition  is 
sometimes  exaggerated  into  one  in  which  the  child  can  scarcely 
bear  the  approach  even  of  its  own  nurse  or  mother,  and  cries 
or  whines  at  any  offer  to  change  its  position,  or  even  to  feed 
it.  Tenderness  of  the  bones  has  been  suggested  as  a  possible 
explanation  of  this  state. 

The  grave  manner  and  the  comparative  indifference  to  the 
ordinary  dehghts  of  childhood  may  persist  for  years  after  all 
acute  symptoms  have  passed  away. 

There  is  a  tendency  to  sweat,  especially  about  the  head. 
There  is  an  apparent,  and  probably  to  a  great  extent  real, 
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muscular  weakness.  The  head  is  allowed  to  droop,  either 
forwards  or  backwards  ;  the  spine  curves  forward  when  the 
child  is  made  to  sit ;  walking  is  either  delayed,  or,  if  it  has 
commenced,  is  left  off  again  for  a  period.  As  early  symptoms, 
vomiting,  diarrhcsa,  and  some  degree  of  fever,  and  occasion- 
ally, therefore,  convulsions,  may  occur. 

At  the  same  time  the  commencement  of  the  second  set  of 
symptoms  may  be  noticeable,  generally  at  the  first  glance, 
always  upon  careful  inspection,  especially  the  peculiar  head, 
the  beaded  ribs,  the  large  belly,  and  the  enlarged  epiphyses  of 
the  limbs. 

All  the  bones  of  the  body  are  liable  to  rachitic  changes. 
Those  which  are  most  active  in  growth  for  the  time  being 
seem  to  suffer  most. 

Let  us  notice  the  different  regions  of  the  skeleton  in 
order  : — 

The  Head. — The  large,  square,  projecting  appearance  of 
the  forehead  is  familiar,  and  partly  depends  on  diminished 
growth  of  the  face-bones  lying  below  it.  The  anterior  fon- 
tanelle  remains  open  till  even  the  fourth  year,  instead  of 
closing  by  the  twentieth  month  at  latest.  The  skull-bones 
feel  thickened,  and  perhaps  irregular,  near  the  sutures,  and 
sometimes  as  thin  as  parchment  elsewhere,  except  at  the  five 
tuberosities  (cranio-tabes).  The  head  looks  square  and  fiat, 
and  larger  than  normal,  but  is  not  always  larger  in  reality. 
It  is  usually  long — i.e.,  dolichocephalic. 

The  face  tends  to  be  smaller  than  normal,  and  the 
mouth  the  reverse  of  prominent.  The  alveolar  process  of  the 
small  upper  jaw  turns  outwards,  that  of  the  lower  jaw  in- 
wards. Hence  the  teeth  do  not  meet  in  the  normal  way. 
Indeed,  if  the  upper  front  teeth  are  much  turned  out,  and 
fall  in  front  of  the  lower,  the  front  teeth  may  scarcely  meet 
at  all.  Authorities  disagree  as  to  the  effect  of  rickets  on  the 
quality  of  the  teeth.  In  view  of  the  difficulty  of  always  ex- 
cluding the  presence  of  syphilis  it  is  necessary  to  write 
cautiously.  Certainly  many  rickety  children  have  defective 
teeth.  But  many  others  have  the  contrary.  The  crowns 
of  the  front  teeth  are  actually  fully  developed  at  birth — i.e. 
before  rickets  usually  appears  to  set  in.    It  is  certain  and  very 
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important  that  rickets  delays  deiititioii.  The  particular  teeth 
first  delayed  may  give  a  clue  to  the  time  when  the  disease 
commences.  An  abnormal  sequence  of  appearances  of  the 
teeth  is  sometimes  seen.  And  it  is  said  that  imperfect 
development  of  the  jaws  sometimes  crowds  together  and  dis- 
places the  teeth. 

TJie  Ribs  show  the  well-known  '  beading '  or  enlargement 
at  their  junction  with  their  cartilages.  This  is  one  of  the 
commonest  of  all  the  signs  of  rickets,  occurring  in  some 
degree  even  in  the  mildest  cases.  A  perpendicular  depression 
tends  to  appear  on  each  side  of  the  thorax,  towards  the  front, 
and  at  the  same  time  the  whole  chest,  being  somewhat 
flattened  laterally,  is  deepened  anteriorly ;  the  so-called 
'  ingeon-hveast '  results.  The  lower  ribs  are,  as  it  were, 
pressed  outwards  by  the  enlarged  belly.  The  depression 
above  this  out-bulging  has  been  called  '  Hamson's  furrow.' 
The  sternum  is  pressed  -forward  and  arched  or  bent,  so  that 
the  upper  part  looks  more  upward  than  natural.  If  scoliosis 
coexist,  the  Tibs  have  the  charac- 
teristic changes  depending  mainly 
on  torsion.  The  dorsal  boss  on 
the  side  of  the  convexity  trespasses 
usually  a  good  deal  on  the  lumbar 
region,  and  at  the  same  time  does 
not  reach  very  high  upwards,  and 
it  is  apt  to  be  extraordinarily 
prominent,  and  greatly  out  of  pro- 
portion to  any  lateral  curvature  of 
the  line  of  spinous  processes. 
Hence,  and  perhaps  also  because 
the  lung  sounds  are  duller  here 
than  normal,  it  is  sometimes  mis- 
taken by  persons  inexperienced  in 
deformities  for  a  tumour. 

The  curves  of  the  clavicles 
are  made  more  acute  and  the  bone 
appears  thickened. 

7'he  Pelvis  undergoes  changes  which  in  the  female,  when 
the  age  of  child-bearing  is  reached,  assume  great  importance. 


Fig.  30.— From    \    i  m  ient  on 
WHOM  Db.  Muhdoch  Camisron 

HAD     to     perform  C/HSARIAN 

Section. 
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They  concern  the  obstetrician  far  more  than  the  orthopaedist, 
who  has,  indeed,  little  opportunity  of  accurately  observing 
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them.  In  severe  cases  the  pelvic  inlet  is  greatly  diminished 
antero-posteriorly  by  the  forward  projection  of  the  sacral 
prominence,  and  that  in  spite  of  a  frequent  simultaneous 
beak-like  deformity  of  the  pubes. 

The  Vertebrce. — When  rickets  first  attacks  an  infant,  its 
back  often  appears  very  weak  and  bows,  almost,  indeed,  col- 
lapses forward,  especially  in  the  dorso-lumbar  region.  Later 
a  genuine  rachitic  kyphosis  is  sometimes  seen,  with  its  centre 
usually  in  the  region  just  named.  Sometimes  the  deformity 
is  scoliotic,  and  it  is  then  attended  with  the  thoracic  changes 
above  described  as  depending  upon  '  rotation.' 

The  Limbs. — The  great  majority  of  rachitic  deformities 
are  the  result  of  abnormal  growth,  but  a  few  are  due  to  frac- 
tures. The  latter  usually  occur  in  infancy,  and  are  usually 
also  '  green-stick '—i.e.  they  fissure  onl}^  one  side  of  the  bone, 
namely,  that  of  the  concavity.  In  other  words,  the  rickety 
bone  is  more  easily  crushed  than  torn.  Unless  the  force 
applied  is  severe  the  periosteum  almost  or  entirely  escapes. 
Little  or  no  crepitus,  and  even  little  or  no  inconvenience, 
may  occur,  and  therefore  the  patients,  being  young  and  un- 
complaining, these  injuries  are  apt  to  go  for  hours,  or  even 
days,  unsuspected. 

It  is  not  improbable  that  all  the  long  bones  are  equally 
liable  to  rickety  curvatures.  Certainly,  in  rachitic  skeletons 
few  or  none  are  seen  to  entirely  escape  ;  but  in  life  it  is  the 
very  common  curvatures  of  the  tibiae  and  fibulae  which  attract 
most  attention. 

A  child's  long  bone  deformed  by  rickets  is  generally 
deformed  everyiohere,  though  not  everywhere  in  equal  degree. 
It  is  true  that  the  most  marked  curves  are  those  ilear  the 
extremities  of  the  diaphyses,  but  the  macroscopic  changes 
alter  the  whole  bone  as  surely  as  do  the  microscopic. 

The  older  the  patient,  the  more  does  the  rickets  tend  to 
produce  curves  of  the  limbs  nearly  exclusively  localised  near 
the  diaphysial  ends  of  certain  bones,  while  the  other  bones 
of  the  body,  or  even  parts  of  the  same  bone,  entirely  escape. 

These  facts  appear  to  depend  upon  the  relative  activity  of 
growth  at  certain  points,  and  at  certain  points  at  certain 
ages.    But  they  cannot  be  entirely  explained  so ;  because, 
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e.g.,  rachitic  genu  valgum  may  attack  one  leg  and  spare  the 
other,  and  no  difference  in  activity  of  growth  can  explain 
that.  Such  an  occurrence  is,  however,  the  exception  that 
proves  the  rule,  and  such  exceptions  are  seen  in  even  con- 
stitutional disorders,  like  syphilis,  which  are  only  roughly 
symmetrical,  although  their  essence  is  undoubtedly  a  poison, 
presumably  circulating  in  the  all-pervading  blood  itself. 

Certain  directions  of  curves  predominate,  but  none  are 
universal.  The  vertebral  column,  when  scoliotic,  usually 
curves  to  the  right,  but  not  nearly  so  proportionally  often  in 
rickets  of  children  as  in  '  rachitis  adolescentium.'  The  lower 
epiphysis  of  the  femur  and  the  upper  of  the  tibia  are  usually 
placed  obliquely  in  such  a  way  as  to  cause  genu  valgum. 
But  sometimes  the  femoral  epiphysis  is  placed  so  squarely 
that  it  permits  a  curve  in  the  upper  third  of  the  tibia  to 
cause  genu  varum. 

At  the  elbow,  valgus  is  more  common  than  varus.  In  the 
fore-arm  and  in  the  leg  below  the  knee,  varus  is  more 
common  than  valgus. 

Femoral  curves  are  common  enough,  but  more  or  less 
hidden  by  the  thigh  muscles.  The  upper  epiphyses  are  as 
frequently  misshapen  as  the  lower,  as  Sir  William  Jenner  long 
ago  pointed  out.  The  angle  between  the  neck  and  shaft  of  the 
femur  is  often  one  of  90°.    (See  Chapter  on  *  Coxa  Vara.') 

Scarcely  less  noticeable  than  the  curvatures,  angular 
bendings,  and  green-stick  fra.ctures  of  rickets,  are  the  enlarge- 
ments of  the  epiphysial  ends,  especially  of  the  wrists  and 
knees.  The  condition  of  the  wrists,  when  well  marked,  is 
almost  pathognomonic.  Although,  of  course,  somewhat  clumsy 
wrists  occur  in  some  healthy  children,  and  diseased  wrists 
in  congenital  syphihs  and  in  tuberculosis,  nevertheless  it  is 
so  much  the  rule  for  non-rachitic  children  to  have  small 
wrists,  knees,  and  ankles,  that  the  stoutness  of  the  limbs  in 
contrast  with  the  smallness  of  the  joints  is  one  of  the  common 
beauties  of  normal  childhood. 

Later  in  life  is  often  seen,  as  a  consequence  of  infantile 
rickets,  a  stunted  growth  of  the  bones  once  affected.  These 
are  generally  the  long  bones  of  the  limbs,  but  the  vertebrse 
do  not  always  escape.    In  the  latter  case  an  absolute  dwarf- 
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incr  occurs;  in  the  former,  a  disproportion  between  the 
short  hmbs  and  the  long  trunk.     Almost  always  in  such 


Fio.  32. — This  Specimen,  from  an  Adul-j-  who  had  been  Eachitic  in  Child- 
hood, SHOWS  Defoumed  Pelvis,  Coxa  Vaua,  Cukved  Femoka,  Tidi^;,  and 
Fibul;e,  and  Overgrowth  of  Bone  near  the  Ends  of  some  of  the  Bones. 
Note  how  the  curves  compensate  each  other.  (St.  Bartholomew's 
Hospital  Museum.) 

cases  the  hands  and  feet  and  the  head  are  disproportionately 
large. 
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Illnesses  either  secondary  to  Rickets  or  forming  a  more  or 
less  essential  jjcirt  of  a  comijlete  clinical  picture  of  that  disease. — 
Certain  complications,  including  diarrhoea  in  the  early  stage 
of  the  disease,  bronchitis,  emphysema,  laryngismus  stridulus, 
and  slight  enlargement  of  the  glands,  as  well  as  more  con- 
siderable enlargement,  or  apparent  enlargement,  of  the  spleen, 
and  even  of  the  liver,  kidneys,  heart,  and  thymus,  are  so 
frequent  that  they  seem  to  form  an  essential  part  of  a 
complete  development  of  rickets.  Convulsions  are,  of  course, 
apt  to  occur  in  an  affection  which  so  seriously  disturbs  the 
digestive  and  nervous  systems  of  young  children. 

The  rickety  child  is  not  in  any  way  exempt  from  tuber- 
culous diseases,  and  is  by  some  supposed  to  be  specially  liable 
to  them.  Both  chronic  and  acute  hydrocephalus  are  some- 
times intercurrent.  They  are  probably,  at  least  usually, 
tuberculous,  and  sometimes,  if  not  mostly,  accidental  compli- 
cations. A  purely  rachitic  head  is'  liable  to  be  mistaken  for 
a  hydrocephalic  one,  especially  when  it  is  seen  in  a  feverish 
and  restless  infant. 

Almost  all  the  troubles  of  childhood  are  liable  to  be  seen 
in  association  with  rickets,  and  in  the  case  of  many  of  them 
not  altogether  accidentally,  if  we  are  to  believe  all  that  has 
been  written  on  the  subject.  In  fact,  rickets  is  to  some 
practitioners  among  the  young  an  all-pervading  spirit  of  evil, 
at  the  bottom  of  as  much  and  as  multiform  mischief  as  the 
bogie  of  the  physician  of  the  middle  aged — gout. 

Pathology. — It  is  pretty  well  agreed  that  rickets  is  to  be 
called  a  disease  of  nutrition,  mainly  affecting  the  bones,  but 
not  permitting  other  parts,  such  as  the  muscles,  the  skin,  or 
the  viscera,  to  go  altogether  unscathed.  But  this  agreement 
does  not  carry  us  far.  Paget  calls  inflammation  a  disease  of 
nutrition,  and  Jenner  says  cancer  is  one  also.  There  really 
are  very  few  genuine  diseases  which  do  not  affect  nutrition, 
either  generally  or  locally. 

One  thing  it  is  pretty  certain  that  rickets  is  not — namely,  a 
mere  deficiency  of  lime  in  the  blood.  Jenner  remarks,  one  secre- 
tion from  the  blood—  i.e.  the  urine— was  found  (in  Marchand's 
experiments)  to  contain  six  times  its  normal  amount  of  lime 
salts.    However,  Senator  and  Baginsky's  observations  do  not 
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agree  that  such  an  increase  is  the  rule,  and  Seemanh  even 
found  a  decrease  (F.  A.  Hoffmann).  Nor  is  it  a  probable 
hypothesis  that  the  removal  of  lime  from  the  bones  in  rickets 
is  due  to  excessive  formation  of  lactic  acid  in  the  stomach. 
The  lime  salts,  though  removed  from  their  normal  situation, 
are  often  deposited  in  excess  in  abnormal  positions.  The 
experiments  of  various  observers  have  yielded  apparently 
irreconcilable  results.  That  the  lime  salts  in  the  bones  are 
deficient  all  are  agreed.  But  how  they  come  to  be  deficient  is 
a  difficult  question.  One  set  of  observers  claim  that  they  have 
produced  a  deficiency  in  the  bones  of  animals  by  feeding  them 
-on  food  deficient  in  lime  salts  ;  others  say  they  have  tried  and 
have  not  succeeded.  Guerin  even  claimed  to  have  produced 
the  anatomical  changes  of  rickets  by  experimental  feeding. 
Friedleben  and  Tripier  could  obtain  nothing  of  the  kind. 

Other  experiments  have  been  made  on  the  administration 
of  lactic  acid  with  the  food,  and  a  similar  disagreement  in 
results  has  followed. 

However,  we  must  not  forget  that  there  is  a  good  deal 
more  in  the  pathological  anatomy  of  rickets  than  the  mere 
lack  of  lime  salts  in  the  bones. 

If  a  rachitic  hone  he  examined  microscopically  at  the 
junction  of  one  of  its  epiphyses  with  the  diaphysis,  the  layer 
of  cartilage  in  which  the  cartilage  cells  are  grouped  together 
in  wavy,  more  or  less  parallel  groups  or  columns,  at  right 
angles  to  the  layer  itself,  will  be  found  greatly  thickened. 
This  thickened  layer,  instead  of  being  separated  from  the 
proximal  layer  beneath  it  by  a  simple  plane,  looking,  in 
profile,  like  an  unbroken  line,  is  confused  with  it  rather  than 
separated  from  it  by  projections,-  serrations,  a.nd  even  islets 
of  each  layer,  which  trespass  upon  the  other  layer.  The  occur- 
rence of  these  islets  necessarily  breaks  up  what  should  be  a 
single,  continuous  centre  of  ossification  into  a  multiple  centre. 

Normally  the  medullary  spaces  of  the  newly  formed  bone  are 
formed  by  absorption  of  the  calcified  cartilage.  In  the  rachitic 
bone  they  are  formed  before  the  cartilage  has  calcified. 

The  cartilage  cells  themselves  are  lengthened,  fusiform,  or 
corrugated ;  in  fact,  less  regular  than  normal.  The  wavy 
lines  of  intercellular  substance  are  thinned,  or  even  altogether 
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absorbed.  Calcification  takes  place  in  the  cells  themselves  as 
well  as  in  the  intercellular  matrix,  whereas  normally  the 
cartilage  cells  remain  unossified,  and  seem  ultimately  to  be 
transformed  into  corpuscles  of  the  new  bone.  The  calcified 
intermediate  substance  does  not  become  arranged  in  lamellae 
around  Haversian  canals  by  the  deposition  of  concentric  layers. 
On  the  contrary,  it  is  irregular,  spaces  form  in  it,  and 
absorption  may  even  proceed  to  the  extent  of  bringing  the 
medullary  canal  of  the  diaphysis  into  direct  contact  with  the 
epiphysial  cartilage — i.e.  with  its  so-called  '  chondroid  '  layer. 
The  layer  of  '  spongy,'  soft,  bone-like  tissue  between  the 
cartilage  and  the  medullary  canal  is,  when  in  the  state 
described,  characteristic  of  rickets,  is  recognisable  by  the 
naked  eye,  is  soft,  impressionable,  and  reddish,  and  was  first 
described  by  Eufz  (in  1834),  who  likened  it  to  a  fine  sponge. 
Hence  its  name  of  spongioid  tissue. 

Not  less  remarkable  than  the  changes  at  the  epiphyses  are 
those  at  the  surface  of  the  diaphyses.  The  inner  layer  of  the 
periosteum,  that  which  is  rich  in  cells  lying  in  the  meshes 
of  a  soft  retiform  connective  tissue,  is  very  greatly  thickened 
in  rickets.  The  groundwork  of  what  should  be  the  new  bone 
of  a  growing  diaphysis  is  probably  built  up  partly  by  this  and 
partly  by  the  interosseous  permeating  medulla  of  the  bone 
itself.  In  rickets  the  groundwork  is  formed,  but  not  only  is  the 
deposit  of  calcareous  matter  delayed  or  altogether  prevented, 
but  even  lime  salts  already  deposited  may  be  removed. 

In  the  flat  bones  of  the  skull,  the  shoulder-blades,  the 
sternum,  and  the  pelvis,  microscopic  phenomena  analogous  to 
those  in  and  on  the  diaphyses  of  the  long  bones  are  seen.  The 
extent  to  which  they  may  be  affected  is  well  shown  by  the 
crackling,  parchment-like,  thin  parts  of  the  skull-bones  in 
cranio-tabes.  The  surfaces  of  bones  thus  affected  are  rough, 
as  it  were  eroded,  except  where  the  bones  are  thick — e.g.  at 
the  frontal,  parietal;  and  occipital  tuberosities,  and  at  the 
actual  margins  of  the  sutures  and  fontanelles.  The  periosteum 
becomes  very  adherent  in  the  parts  most  affected,  and  when, 
as  is  sometimes  the  case,  the  bones  are  thinned  to  perforation, 
is  attached  to  the  dura  mater.  In  places  the  bone  is  not  only 
softened  but  thickened. 
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Sections  of  the  long  bones  of  the  Hmbs  show  to  the 
naked  eye,  besides  the  thickened  epiphysial  cartilages  and 
subperiosteal  layer  and  *  spongioid'  tissue  already  referred  to, 
the  medullary  canal  narrowed  in  the  middle  and  widened  at 
the  ends  of  the  diaphysis.  This  canal  is  also  seen  to  approach 
nearer  to  the  surface  on  the  convexities  of  curves,  and  to  be 
separated  by  an  extra  thick  layer  of  bone  from  the  surface  of 
the  corresponding  concavities.  In  the  active  stages  of  the 
disease,  bones  which  would  normally  require  a  saw  or  chisel 
can  often  be  cut  with  a  stout  knife.  Later  the  soft  contents 
of  the  bony  interspaces  tend  to  undergo  a  fibroid  change,  and 
still  later  the  bone  eburnates. 

The  visceral  changes,  such  as  the  emphysematous  state  of 
the  anterior  margin  of  the  lungs  of  young  children  with 
rickets,  the  albuminoid  degeneration  ('  viz.  infiltration  with  a 
homogeneous,  firm,  tough,  transparent,  glue-like  substance  ') 
of  the  spleen,  lymphatic  glands,  thymus,  and  even  the  liver, 
and  perhaps  of  the  brain,  are  fully  and  admirably  described 
by  Sir  William  Jenner  in  his  lectures. 

Diagnosis. — As  the  presence  of  rickets  gives  no  immunity 
from  other  diseases  liable  to  be  confounded  with  it,  too 
much  weight  should  not  be  given  to  even  indubitable  signs 
of  rickets  occurring  in  a  case  the  diagnosis  of  which  is 
doubtful.  It  is  true  that  it  is  far  more  common  to  mistake 
certain  symptoms  of  rickets  for  Pott's  disease,  hydrocephalus, 
croup,  and  even  '  congenital '  dislocation  of  the  hip  and 
tubercular  disease  of  the  tarsus  ;  but  the  reverse  mistake 
is  the  more  serious.  When  there  is  any  doubt,  the  whole 
assemblage  of  symptoms  in  the  case  in  question  must  be  ' 
studied — a  safer  plan  than  going  by  some  rule  of  thunib. 

Prognosis. — Only  the  most  severe  cases  of  rickets  in 
early  childhood  can  directly  endanger  life.  But  indirectly 
the  disease  is  exceedingly  fatal,  chiefly  through  bronchitis  and 
emphysema.  But,  at  the  ages  at  which  rachitic  cases  come 
under  the  care  of  the  orthopiedic  surgeon,  danger  of  death 
from  any  complication  special  to  the  disease  has  usually 
passed  away.  For  further  information  about  this  subject 
the  reader  may  be  referred  again  to  Jenner's  third  lecture.' 

'  Med.  Times,  1800,  vol.  i.  p.  405. 
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As  regards  the  deformities,  curves  of  the  hmbs  tend  to 
disappear  partially  with  convalescence  and  time,  bow-legs 


Fig.  34. —  Skeleton  of  an  Adult  ukfouimhi)  and  dwakfed  by  Seveke  Ricket 
IN  Chtldhood.    (From  a  block  lent  by  Mr.  F.  Godart.) 

more  so  than  knock-knees.  I  have  been  assured  by  a  friend 
that  the  same  thing  happened  to  a  little  patient  of  his  with 
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rachitic  scoliosis  while  kept  in  bed,  bat  I  have  not  observed 
it  myself.  Probably  no  severe  rachitic  deformity  entirely 
disappears  with  any  amount  of  time  or  under  any  treatment, 
not  operative. 

By  permanently  injuring  the  cartilages  of  growth,  rickets 
too  often  produces  a  deformity  which  persists  throughout  the 
whole  period  of  growth,  resulting  in  a  stunted  form,  with 
dwarfed  limbs,  large  extremities,  and  large  head  (fig.  34). 

Treatment. — Bouvier  remarked  that  every  celebrated 
physician  at  every  epoch  had  his  particular  remedy  for  rickets, 
and  that  all  succeeded  (Tripier).  Most  of  them  depreciated 
what  their  predecessors  had  praised  so  highly.  History  thus 
warns  us  not  to  have  too  much  faith  either  in  the  statements 
of  others  or  even  in  the  apparent  teachings  of  our  own 
experience.  Many  of  our  poor  little  hospital  out-patients 
recover  under  what  is  a  mere  mockery  of  treatment.  Not 
only  do  the  mothers  often  ignore  our  hygienic  recommenda- 
tions, but  even  the  medicines  may  be  administered  irregularly 
or  not  at  all.  '  The  child  cannot  take  this '  and  '  will  not 
take  that,'  they  plead. 

A  theoretically  complete  treatment  is  hopeless  of  attain- 
ment in  most  cases.  But  we  must  endeavour  to  sketch  one, 
if  only  as  an  ideal  to  be  aimed  at.  The  patient  should  have 
abundant  and  pure  air,  light,  dryness,  warmth,  cleanliness, 
rest,  proper  food,  and  certain  medicines. 

Concerning  the  general  hygienic  measures,  no  more  need 
be  said  than  to  emphasise  their  special  importance  in  rickets, 
and  to  recommend  such  dry  and  bracing  seaside  places  as 
Margate,  Walmer,  Yarmouth,  Cromer,  Skegness,  Scarborough, 
remembering  that  there  are  inland  localities  not  less  fresh 
and  dry,  and  nearly  as  beneficial — e.g.  Woodhall  Spa,  Buxton, 
Harrogate,  and  the  high  parts  of  Tunbridge  Wells. 

Best  is  especially  needed  by  a  child  in  the  painful  and 
occasionally  feverish  stage  of  the  disease. 

To  keep  the  child  off  its  feet  by  applying  splints  which 
project  below  its  heels  is  a  practice  still  freguent,  and  one 
recommended  by  Sir  William  Jenner.  It  may  iwss'My  tend 
to  prevent  deformity  of  the  legs,  but  I  have  frequently  been 
assured  by  mothers  and  nurses,  and  believe  I  have  observed 
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myself,  that  it  often  irritates  the  child,  injures  its  appetite, 
and  keeps  it  out  of  the  fresh  air.  Now,  of  all  the  effects  of 
rickets,  crooked  legs  are  the  easiest  to  cure.  On  the  other 
hand,  stunted  growth  or  a  deformed  thorax  and  spine  is 
incurable,  and  may  be  aggravated  by  using  splints  in  such  a 
way  as  to  lower  the  general  health. 

I  believe  the  hygienic  importance  of  cleanliness  is  often 
exaggerated.  As  Von  Hebra  pointed  out,  there  are  millions 
of  people  in  Europe  who  practically  never  wash  and  have 
never  been  washed,  and  who  are  apparently  not  a  penny  the 
worse  in  health.  The  vigorous  drying,  and  friction  which 
ought  to  follow  the  daily  bath  of  a  rickety  (or  any  other) 
child  are  doubtless  very  beneficial.  The  daily  cold  bath  was 
lauded  almost  as  a  specific  by  William  Hunter.  Concerning 
the  comparative  value  of  salt-  and  fresh-water  baths,  I  know 
of  no  unbiassed  and  sufficient  observations  bearing  on  the 
question.  But  where  salt  baths  are  easily  obtainable  they 
are  at  least  not  counter-indicated.  Proper  and  sufiicient 
clothing  should  be  worn,  and  especially  the  underclothing, 
boots,  and  night-dress  should  be  satisfactory. 

The  food  must,  of  course,  vary  to  some  extent  with  the 
age.  Infants  should  not  be  weaned  either  too  early  or  too 
late.  As  soon  as  the  first  teeth  appear  it  is  time  to  begin 
with  small  quantities  of  solid  food,  and  not  before.  The  milk 
of  a  healthy  mother  is  best,  next  that  of  a  wet-nurse,  and 
then  a  mixture  of  '  cow's  milk  diluted  with  about  a  fourth 
part  of  lime-water  and  with  a  teaspoonful  or  two  of  cream 
added  to  the  half-pint '  (Jenner).  The  same  authority  adds  : 
•  It  is  better  not  to  add  sugar  to  the  milk— if  sugar  is  used,  it 
is  said  by  some  that  sugar  of  milk  is  preferable  to  cane  sugar, 
and  I  have  fancied  that  it  is.' 

Farinaceous  food  should  be  given,  either  not  at  all,  or  else 
sparingly,  and  always  well  powdered  ;  never  in  lumps. 

Small  quantities  of  meat,  very  finely  divided,  or  beaten  to 
pulp  in  a  mortar,  may  be  given.  Some  recommend  it  raw, 
but  this  has  obvious  dangers.  One  of  my  own  little  patients, 
the'  child  of  a  medical  man,  was  attacked  with  tapeworm 
after  a  course  of  raw  meat.  This  occurred  in  India.  But  we 
really  know  enough  now  to  beware  of  eating  or  recommend- 
ing any  raw  food  whatever. 
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Medicines  are  used  in  this  complaint,  either  as  regulators 
of  the  digestive  organs,  as  tonics,  or  as  possible  specifics. 

A  dose  of  hydrarg.  cum  creta,  of 
castor  oil,  or  of  rhubarb  and  soda, 
or  more  frequent  doses  of  calumba 
and  soda,  are  occasionally  indicated 
by  the  state  of  the  tongue,  breath, 
temper,  and  bowels.  Of  other  drugs, 
iron,  phosphates,  quinine,  phospho- 
rus, and  cod-liver  oil,  are  those 
in  everyday  use,  especially  the 
combined  phosphates  of  lime  and 
iron  with  soda  and  potash  ('  Par- 
rish's  chemical  food')-  The  dose 
of  the  last,  for  an  adult,  is  about 
two  drachms,  and  for  children, 
half  to  one  drachm.  Iron  is  fre- 
quently administered  in  the  form 
of  vinum  fe'rri,  which  should  not  be 
given  too  carelessly.  Even  cir- 
rhosis of  the  liver  is  said  to  have  been 
produced  by  it.  About  a  drachm 
is  a  sufficient  dose  for  most  small  children  with  rickets. 

Phosphorus  was  strongly  recommended  by  Kassowitz 
some  years  ago  (see  'Medical  Annual,'  1887-88,  and  also 
'Wiener  Med.  Wochenschrift,'  1889).  'He  administered 
phosphorus  in  gradually  increasing  doses,  beginning  with 
the  most  minute,  and  found  that  the  compact  portion  of 
bone  was  increased  at  the  expense  of  the  cancellous  tissue  ; 
but  he  further  ascertained  that  this  increase  was  due  to  a 
shrinking  of  the  medullary  spaces,  and  not  to  fresh  deposition 
of  bony  plates.'  He  gives  one  to  two  teaspoonfuls  daily  of  a 
solution  of  strength  1  to  100,000.  Many  medical  men  ha.ve 
confirmed  Kassowitz's  observations  (e./y.  Wegner  and  Hagen- 
bach),butas  many  {e.g.  Monti,  Baginsky,  and  Comby)  deny 
their  correctness,  and  some  even  accuse  the  drug  of  having 
done  mischief. 

The  remedy  about  whose  value  we  are  most  agreed  is 
cod-liver  oil^   Probably  various  other  fish-oils  are  also  bene- 
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ficial ;  and  animal  fats  in  general,  including  butter,  are  some- 
times recommended,  especially  for  those  who  cannot  or  will 


.Fig.  36. — Congenital  Eickets.  (From  a  Case  of  Dr.  Bromet's.) 
From  birtia  this  child's  bonas  were  very  fragile,  and  in  a  short  time 
it  suffered  from  no  fewer  than  eleven  fractures. 

not  take  cod-liver  oil.    The  possible  presence  of  the  tubercle 

bacillus  should  not  be  forgotten  in  prescribing  butter  for  children. 
Syrup  of  iodide  of  iron  is  occasionally  used. 
Some  of  the  above  drugs,  especially  phosphorus,  can 

conveniently  be  given  in  combination  with  the  oil. 

The  mechanical  and  operative  treatment  is  dealt  with  in 

the  special  sections,  such  as  that  on  '  Genu  Valgum,' 

FcETAL  Rickets 

This  is  a  subject  which  has  always  remained  in  obscurity, 
but  some  degree  of  light  seems  to  have  latel}^  dawned  upon  it. 
For  two  centuries  it  was  scarcely  supposed  to  exist,  Glisson 
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noticed  only  one  case  ;  Chaussier  found  only  2  in  23,193  still- 
born foetuses  left  at  '  La  Maternite.'  As  Bouvier  and  Bouland 
remark,  if  all  these  autopsies  were  made,  most  were  probably 
performed  very  superficially. 

Since  then  many  cases  have  been  recorded,  but  diverse 
views  expressed  as  to  their  real  nature.  For  instance, 
Stilling  ^  tries  to  differentiate  a  class  of  cases  under  the  name 
of  '  osteogenesis  imperfecta  '  from  cases  of  true  foetal  rickets. 
Hoffmann  doubts  whether  the  difference  is  essential.  H. 
Miiller,  in  a  treatise  which  the  last-mentioned  author  describes 
as  '  classical,'  ^  and  which  is  based  on  observations  of  similar 
and  very  common  conditions  in  the  calf,  says  that  there  is  an 
unmistakable  resemblance,  not  only  externally  in  the  large, 
soft,  cartilaginous  masses  of  the  epiphyses,  but  also  in  relation 
to  the  entire  absorption  of  these  in  the  process  of  normal 
intra-cartilaginous  ossification,  and,  lastly,  in  that  the  periosteal 
and  the  preceding  medullary  ossi- 
fication can  be  observed  at  the  same 
time.  On  the  other  hand,  the  thick 
proliferating  layer  of  cartilage  next 
the  line  of  ossification,  with  the 
independent  transformation  of  the 
osseous  bridges  which  remain  be- 
tween the  medullary  spaces,  as  well 
as  the  deficiency  of  lime  salts  both 
in  the  cartilage  and  in  the  osteo- 
genetic  substance,  are  absent.  He 
considers  the  disease  to  be  allied 
rather  to  cretinism  than  to  true 
rickets. 

There  is  a  beautifully  illustrated 
account  of  the  pathological  ana- 
tomy of  one  form  of  so-called  fcetal 
rickets,  by  Dr.  W.  Kaufmann,  of 
Breslau,  in  Ziegler's  '  Beitriige  z. 
Pathol.  Anat.,'  Bd.  13,  H.  3,  p.  33 
(1893).    He  says  that  three  forms  of  'fcetal  rickets'  have 


Fig.  37.  — Posteuior  View  of 
Right  Fehur  of  Kaufhunn's 
Case  of  CHoxnRODYSTROPiiiA 
Hyi'erplastica. 


'  Vii-chow's  Archiv,  Bd.  cxv. 
Wiirzburg,  Med.  Zeitschrift,  Bd.  i.  l.^GO,  p.  221. 
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been  distinguished,  and  the  following  names  given  to 
them : — 

Group  I. — Chondrodystrophia  hypoplastica. 
Group  II. — Chondrodystrophia  malacica. 
Group  III. — Chondrodystrophia  hyperplastica. 
As  the  name  implies,  in  Group  I.  the  cartilaginous  base  of 

the  undeveloped  skeleton 
is  rather  deficient  in 
growth ;  in  Group  II.  its 
dominant  feature  is  ab- 
normal softness ;  and  in 
Group  III.  the  cartilaginous 
epiphyses  are  greatly  over- 
grown, as,  e.g.,  in  the  sj)eci- 
men  illustrated.' 

The  foetus,  a  male,  from 
which  this  femur  was  taken, 
had  never  breathed.  Its 
death,  which  took  place 
just  before  birth,  was  due 
to  an  accident  to  the  cord. 
It  presented  several  fresh 
fractures,  and  various  parts 
of  the  skin  were  marked  by 
cicatrix-like  thickenings. 

The  bones  were  too 
short,  the  diaj)hyses 
straight,  the  cartilaginous 
parts  enormously  enlarged, 
and  the  epiphyses,  there- 
fore, very  deformed,  and 
often  almost  '  fungiform.' 
The  normal  arrangement  of  the  cells  in  columns  near  the 
proximal  edge  of  a  section  of  the  epiphysial  cartilage  was 
wanting. 

>  The  anatomy  of  a  foetus  belonging  to  this  group  was  described  in  detail 
byTamplin  ('  On  Deformities,'  1846). 
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Late  Kickets  (Kachitis  Adolescentium) 

As  long  as  rickets  has  been  known  at  all  it  has  been  ad- 
mitted that  occasionally  elder  children,  and  even  adolescents, 
are  attacked  ;  but  until  some  fifteen  years  ago  it  was  held  that 
this  occurred  very  exceptionally.  Hence  cases  were  from  time 
to  time  described  in  periodicals  as  rarities,  and  sometimes  with 
an  admission  that  they  might  really  be  examples  of  osteo- 
malacia. 

In  1879,  Miculicz  contributed  to  V.  Langenbeck's  '  Archives,' 
Bd.  xxiii.  3,  4,  a  long  and  very  important  study  of  the 
anatomy,  &c.,  of  genu  valgum  of  adolescents,  and  showed 
the  essential  resemblance  of  that  affection  to  genu  valgum  of 
confessedly  rachitic  children.  Since  then  it  has  become  more 
and  more  admitted  that  the  great  majority  of  spontaneous 
deformities  of  bones  commencing  not  only  in  infancy,  but 
throughout  the  period  of  growth — so  long,  indeed,  as  the 
epiphyses  remain  ununited — are  as  truly  rachitic  as  the 
common  bow-legs,  knock-knees,  and  curved  spines  of  in- 
fancy. Eachitis  adolescentium  attacks  preferably  the  femora 
and  tibiae  (causing  genu  valgum),  the  tarsal  bones  (causing  flat- 
foot),  the  ankles  (causing  in-ankle),  and  the  vertebrae  (causing 
true  scoliosis).  It  contrasts  with  rickets  of  young  children  in 
generally  leaving  the  head,  face,  and  fore- arms  comparatively 
free  and  the  shafts  of  the  long  bones  comparatively  straight, 
excepting  that  the  latter  often  present  moderate  compensatory 
curves — e.g.  the  compensatory  varus  curve  of  the  lower  part 
of  the  tibia  in  genu  valgum. 

Moreover,  rickets  of  adolescents  occasionally  attacks 
severely  that  extremity  of  a  bone  which  in  infancy  would  have 
comparatively  escaped — e.g.,  the  trochanteric  region  of  the 
femur.  ^ 

For  the  diagnosis,  prognosis,  and  treatment,  see  articles 
on  '  Genu  Valgum,'  '  Flat-foot,'  '  Scoliosis,'  '  Coxa  Vara,'  &c. 

'  See  Illustrated  Medical  Neios,  2,  88,  p.  7. 
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The  commonest  kind  of  deformity  produced  by  rickets  is  the 
ordinary  bow-leg.  This  is  mainly  due  to  curvation  of  the 
tibia  and  fibula  near  the  junction  of  their  shafts  with  their 
lower  extremities,  and  sometimes,  also,  to  a  similar  excurvation 
towards  the  upper  ends  of  the  shafts. 

The  bow-legs  of  osteitis  deformans  cases  have  been 
noticed  under  the  heading  of  '  Genu  Varum.' 

Bowed  tibise  may  be  accompanied  by  either  genu  varum 
or  genu  valgum.  Most  commonly  it  is  genu  valgum  (fig. 
39),  if  the  cases  be  excepted  in  which  the  state  of  the  tibite 
gives  a  general  appearance  of  outward  bowing  to  the  whole 
lower  extremities. 

Prognosis. — Of  all  the  rachitic  deformities  of  the  lower 
extremities,  this  is  the  one  which  offers  the  best  hope  of  cure 
without  the  need  for  operative  measures.  Indeed,  there  is 
often  seen  a  tendency  to  spontaneous  amendment  sufficient  in 
the  course  of  time  to  reduce  a  marked  degree  of  bowed  leg  to 
a  state  in  which  little  more  than  an  indication  of  the  deforniity 
remains.  There  is,  therefore,  every  reason  to  expect  excellent 
results  from  suitable  and  careful  treatment.  However,  the 
children  of  the  poor  are  placed  under  conditions  which  often 
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put  careful  treatment,  or  at  least  its  continuance  over  the 
necessary  length  of  time,  quite  out  of  the  question.  Even 
then  the  administration  of  suitable  internal  remedies,  which 
it  is  usually  possible  to  get  even  neglectful  mothers  to  attend 
to,  and  the  spontaneous  tendency  to  improvement  will  often 
bring  about  a  satisfactory  result. 

If,  however,  the  affection  reach  a  certain  degree  of  severity, 
and  months  of  patience  bring  no  encouraging  signs  of  amend- 
ment, the  question  of  osteotomy 
presents  itself.    The  operation 
is  a  safe  and  effective  one  when 
done  carefully  and  aseptically. 

Treatment. — On  no  account 
should  the  rickets  itself  be 
neglected.  It  is  only  too  com- 
mon to  see  such  neglect,  and 
attention  entirely  concentrated 
on  local  appliances.  The  mere 
fact  of  the  latter  being  expensive 
of  time  and  money  is  enough  to 
give  them  an  enhanced  value  in 
the  eyes  of  the  patients,  who 
would  not  be  human  if  they  did 
not  value  highest  that  which 
costs  them  (or  other  people) 
most.  Remember  always  that  in 
young  rachitic  children  the  head 
and  trunk  deformities  and 
diseases,  and,  above  all,  the  dan- 
ger of  checked  growth,  are  far 
more  serious  than  any  degree 
of  bow-legs  or  genu  valgum, 
because  so  much  less  remediable 

legs  entirely  without  local  treatment  than  to  do  anything  which 
might  interfere  with  recovery  from  the  main  disease. 

Appliances  may  be  roughly  classified  into  (1)  spHnts  and 
(2)  irons. 

Splints— It  is  a  frequent  practice  of  some  surgeons  to 
apply  splints  mainly  with  the  object  of  preventing  the  little 


Fig.  89. — A  Bhother  of  thk 
Child  with  Gejiu  Vaetjji 
SHOWN  AT  Page  39. 


and  it  is  better  to  leave  the 
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patients  from  standing,  and  thus  aggravating  the  deformit}'' 
by  the  pressure  downwards  of  tbeir  own  weight.  Theoreti- 
cally this  seems  excellent ;  but  I  cannot  say  that  the  results 
which  I  have  seen  have  really  been  good  enough  to  set  against 

the  bad  effects  of  deprivation  of  exercise. 
The  latter  are  often  most  marked,  and  the 
former  invisible.  When  it  is  not  intended 
to  prevent  the  patient  from  standing,  two 
splints  are  applied  to  each  limb.  They  ex- 
tend from  just  above  the  knee  to  below  the 
ankle.  The  outside  one  is  placed  well  for- 
wards, and  the  inside  one  rather  backwards. 
Webbing  straps,  and  not  bandages,  should 
be  used  to  fix  the  splints.  It  is  best  to 
bring  elastic  pressure  to  bear  in  some  wa_y 
or  another.  Care  has  to  be  taken  to  pre- 
vent the  children  from  wilfully  displacing 
the  appliances.  This  precaution  applies  to 
most  orthopedic  apparatus  worn  by  children 
of  a  certain  age. 

Irons. — Those  which  I  have  been  in  the 
habit  of  using  extend  from  the  middle  of 
the  thigh  to  the  boot-heel,  being  fitted  to 
a  socket  in  the  latter.  They  lie  on  the  inner 
side,  and  have  a  second  perpendicular  iron  behind,  parallel  to 
the  inner  iron.  A  broad  well-padded  leather  strap  passes  over 
the  convexity  of  the  curved  tibia,  and  braces  it  backwards 
and  inwards  towards  the  two  parallel  iron  rods.  There  are 
simple  joints  at  the  knee  and  ankle. 

Operative  Treatment.     There  are  two  methods — (1)  the 
ordinary  '  wedge  osteotomy,'  (2)  simple  osteotomy. 
1.  Wedge  osteotomy  of  the  tibia. 

Instruments. — Chisel,  small  osteotome,  mallet,  retractors, 
bone  forceps,  periosteum  rasp,  &c.,  antiseptic  appliances, 
sand-cushion,  Esmarch's  tourniquet. 

The  wedge  must  have  its  base  towards  the  convexity  of 
the  tibial  curve,  and  its  upper  surface  should  be  at  right 
angles  to  the  axis  of  the  tibia,  above  the  curve,  its  lower 
surface  at  right  angles  to  the[axis  of  the  short  portion  of  the 


Fig.  40. — Irons  for 
Curved  Tibia. 
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tibia,  belo^Y  the  curve.  Some  surgeons  take  an  outline  of  the 
deformed  bone,  and  then  set  out  on  the  paper  the  size  of  the 
wedge.  This  would  be  a  better  plan  if  the  wedge  were  to  be 
removed  in  one  piece  ;  but,  as  a  matter  of  fact,  that  is  seldom 
the  case.  I  prefer  to  adjust  my  cut  surfaces  to  the  bony 
parts  I  leave  whole,  rather  than  to  the  wedge,  which  is  taken 
away  in  fragments. 

The  incision. — It  should  be  longitudinal  and  about  an  inch 
and  a  half  long,  and  should  go  right  down  to  the  periosteum. 
The  cutaneous  and  subcutaneous  structures  are  easily  slid  up 
and  down  or  from  side  to  side,  and  thus  a  comparatively  small 
hole  will  permit  a  large  wedge  to  be  removed  through  it  in 
pieces.  An  assistant  with  two  blunt  hooks  retracts  the  lips 
of  the  mcision  while  the  chisel  is  being  placed  transversely 
in  position  to  commence  the  wedge-cutting,  I  have  already 
said  that  the  wedge  is  cut  out  in  several  slices.  They  should 
involve  nearly  the  whole  thickness  of  the  bone.  For  safety's 
sake  the  first  slice  need  not  be  cut  quite  so  deep  as  the  others. 
When  the-  first  slice  has  been  removed  you  can  see  better 
what  you  are  doing.  The  wedge  operation  has  to  be  done 
thoroughly  in  severe  cases,  or  the  surgeon  will,  after  all,  only 
half  straighten  the  bone,  and  there  will  be  another  case 
of  '  relapse '  after  osteotomy.  On  the  other  hand,  bone 
must  not  be  removed  recklessly,  as  non-union  has  followed 
this  operation.  It  should  not  be  forgotten  how  near  the 
tibial  arteries  are  to  the  bone.  It  is  better  and  cleaner  to 
osteotomise  than  to  break  the  fibula.  Mere  breaking  is 
sometimes  very  difficult,  considering  the  slimness  of  the  bone, 
and,  by  cutting,  the  bone  can  be  made  to  give  way  in  exactly 
the  right  place.  A  very  narrow  osteotome  suffices.  Insert 
it  through  a  small  incision  over  the  front  of  the  bone,  exactly 
at  the  angle  of  the  curve.  Press  the  osteotome  towards  the 
tibia,  at  the  same  time  directing  it  rather  away  from  that 
bone,  so  as  to  cut  into  the  fibula  from  before  backwards  and 
a  little  outwards,  and  cut  the  bone  obliquely.  In  a  trans- 
verse division  the  osteotome  is  apt  to  get  jammed,  as  the 
bone  is  very  springy.  The  chisel  used  for  the  tibia  should 
be  small  and  very  sharp,  and  the  leg  must  be  firmly  embedded 
upon  the  sand-pillow.    Neglect  these  precautions  and  the 
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bone,  if  hard,  will  break  in  two  before  you  have  cut  out  your 
wedge — a  troublesome  occurrence.  Apply  pressure  before 
taking  off  the  Esmarch.  There  is  no  necessity  for  putting 
ligatures  into  any  ordinary  osteotomy  wound  ;  their  insertion 
can  only  increase  the  chances  of  suppuration  or  delayed 
healing.  A  short  period  of  sponge  pressure  usually  suffices 
to  check  oozing.  If  wood-wool  pads  be  used,  they  may  be 
applied  at  once  ;  the  elastic  pressure  which  can  be  got  by 
bandaging  over  these  pads  will  suffice,  but  always  during  the 
first  twenty-four  hours  keep  the  limb  raised  (at  first  nearly  to 
the  perpendicular).  With  regard  to  splints,  they  should  be  re- 
movable during  the  first  fortnight  and  immovable  afterwards. 
I  used  to  fix  in  plaster  of  Paris  at  once ;  but  that  plan  in  the 
long  run  involves  waste  of  time,  and,  moreover,  waste  of  time 
at  a  very  inconvenient  moment,  namely,  while  some  other 
patient  is  waiting  to  be  operated  on  ;  moreover,  it  is  not 
right  to  keep  on  for  more  than  a  day  the  pressure  often 
necessary  to  check  haemorrhage ;  also,  the  thick  first  dress- 
ings, when  removed,  leave  such  a  space  in  a  primary  plaster- 
case  that  it  no  longer  fits,  there- 
fore I  postpone  fixation  in  plaster 
for  a  fortnight.  By  that  time 
little  or  no  dressing  is  required, 
the  wound  being  healed,  or  nearlj'^ 
so.  A  large  wood-wool  cushion 
does  itself  serve  for  both  splint 


and  dressing  during  the  first 
fortnight  in  some  cases  ;  if  not, 
it  can  be  supplemented  by  an 
ordinary  wooden  box-splint  or  a 
trough  of  poroplastic,  or  almost 
any  other  simple  and  quickl}' 
applied  contrivance.  When  the 
plaster-case  is  ap])lied,  the 
greatest  pains  must  be  taken  to  obtain  perfect  position  ;  five 
weeks,  dating  from  the  day  of  operation,  usually  suffice  to 
obtain  firm  union.  During  the  whole  of  the  time  the  patient 
should  be  kept  in  hospital,  unless  a  private  case.  Whoever 
attempts  to  deal  with  these  cases  in  the  out-patient  depart- 
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ment  must  not  be  surprised  to  find,  sooner  or  later,  something 
very  foolish  and  unwarranted  done  by  some  parent  out  of 
control. 

A  simple  transverse  osteotomy  of  the  tibia  with  oblique  divi- 
sion of  the  fibula  will  suffice  if  the  curve  is  not  very  severe. 

Kachitic  Defokmities  of  the  Uppee  Extremities. 

They  are  seldom  marked,  except  in  the  radius  and  ulna, 
and  then  those  bones  are  usually  affected  near  the  wrist ; 
curvatures  near  the  elbow,  analogous  to  genu  valgum,  are 
extremely  rare.  The  only  marked  instance  I  can  call  to 
mind  followed 'an  injury,  and  I  do  not  think  it  was  truly 
rachitic  at  all.  The  subjects  of  rachitic  curvatures  of  the 
arms  are  usually  infants  with  pronounced  rachitic  deformi- 
ties elsewhere.  For  all  that,  the  arm  affections  are  not 
unfrequently  mistaken  for  green-stick  fractures,  from  which  it 
is  not  always  easy  to  distinguish  them  certainly.  But  the  de- 
formities are  usually  symmetrical  in  position,  if  not  in  degree. 

There  is  a  great  tendency  to  spontaneous  improvement, 
which  can  be  seconded  by  the  use  of  splints.  The  child's 
hands  must  be  left  free,  and  it  must  be  encouraged  to  carry 
things.  Extreme  cases  may  require  osteotomy.  Both  bones 
will  then  have  to  be  divided  at  the  angle  of  curvature.  But 
such  cases  are  most  exceptional.  The  infancy  of  the  patients 
and  the  statical  conditions  are  greatly  in  favour  of  recovery 
without  operation.  ^ 

The  child  should  not  be  allowed  to  crawl.  Suitable  splints 
are  such  as  would  be  used  for  fracture  in  the  middle  of  the 
fore- arm. 

In  some  instances  hrisement  force  is  applicable,  but  the 
fatness  of  the  infantile  limb  and  the  shortness  of  the  segment 
below  the  point  of  curvature  make  it  less  easy  than  might  be 
imagined.  The  surgeon  must,  above  all,  not  be  too  meddle- 
some in  dealing  with  these  affections.  If,  by  any  careless 
measures,  he  produced  a  cellulitis  among  the  muscles  and 
tendons  of  a  right  arm,  he  would  do  more  harm  in  a  month 
than  he  could  remedy  in  a  lifetime  in  this  branch  of 
orthopsedics. 
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The  name  '  anterior  poliomyelitis  '  indicates  the  anatomical 
seat  of  the  nervous  lesions  which  lead  to  the  deformities  of 
individuals  suffering  from  infantile  paralysis.  That  is  to  say, 
when  a  subject  of  the  disease  under  consideration  is  examined 
post  mortem  the  anterior  cornua  of  the  grey  matter  of  the 
sj)inal  cord  are  found  in  a  state  of  chronic  inflammation  or 
degeneration.  There- is  reason  to  believe  that  the  disease  is  due 
to  infection;  e.c/.,  remarkable  epidemics  of  it  have  occurred, 
and  its  primary  symptoms  are  not  unlike  those  of  an  acute 
but  brief  fever.  Most  of  the  sufferers  are  infants  or  young 
children  ;  but  it  is  occasionally  seen  even  in  adults.  It  is  much 
more  common  in  summer  than  winter.  Though  the  surgeon 
is  concerned  more  particularly  with  the  results  of  the  disease 
than  with  its  immediate  manifestations,  he  will  do  well  to 
bear  in  mind  its  nature  when  dealing  with  any  case,  espe- 
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cially  a  recent  one.  There  can  scarcely  be  a  doubt  that 
many  opportunities  of  doing  medical  good  to  recent  cases 
of  this  spinal  affection  are  thrown  away. 

The  paralysis  has  usually  a  paraplegic  form,  although  often 
affecting  mainly  only  one  lower  extremity.  Sometimes  ifc 
is  hemiplegic  ;  more  rarely  it  affects  all  the  four  limbs.  Not 
only  is  it  often  confined  to  one  limb  alone,  but  to  a  limited 


Fig.  42. — Skeleton  of  Foot  affected  with  very  seveee 
Paualytic  EQpiNus.    (After  Hoffa.) 


portion  of  the  limb,  and  the  part  attacked  most  is  usually, 
though  not  always,  the  distal  part.  Sometimes  the  arm 
of  one  side  and  the  leg  of  the  other  are  affected.  The 
paralytic  parts  are  wasted,  cold,  often  to  Hvidity,  with  the 
skin  roughened,  and  dry,  except  on  the  palms  and  soles, 
which  may  be  unduly  moist.  These  signs  are  more  marked 
in  winter  than  in  summer.  Chilblains  are  common.  The 
bones,  as  well  as  the  muscles,  are  usually  more  or  less  atrophied, 
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though  seldom  to  anything  Hke  an  equal  degree.  The  muscles 
are  deteriorated  in  quality  as  well  as  in  size,  being  the  subjects 
of  more  or  less  complete  fatty  degeneration.  The  prognosis 
depends  greatly  on  the  extent  to  which  this  has  taken  place. 
It  is  the  thickness,  and  not  the  length,  of  the  muscle  which 
the  disease  directly  tends  to  reduce.  Under  certain  circum- 
stances of  frequent  occurrence  the  length  becomes  actually 
increased.  "When  shortening  does  occur,  it  is  brought  about 
just  as  it  sometimes  is  in  healthy  muscles,  namely,  by  con- 
tinued approximation  of  the  points  of  origin  and  insertion. 

By  an  easy  transition  we  pass  from  the  consideration  of 
these  points  to  that  of  the  deformities  themselves ;  for  these, 
in  the  subjects  of  infantile  paralysis,  are,  in  the  first  instance, 
almost  always,  all  but  entirely,  muscular  or  musculo-tendinous 
in  nature.  For  instance,  take  two  cases  of  equino- varus  appa- 
rently of  equal  severity,  but  the  one  congenital  and  the  other 
paralytic.  The  latter  would  present  no  osseous  changes  to 
parallel  those  of  the  former.  Osseous  changes  are  present 
often  enough,  and  I  have  already  said  so ;  but  at  first  they 
have  comparatively  little  to  do  with  most  of  the  coexisting 
deformities,  except  in  so  far  as  they  cause  shortness  or  slim- 
ness  of  the  limb.  The  cases  of  lateral  curvature  of  the  spine 
which  are  due  to  infantile  paralysis  probably  form  exceptions 
to  this  rule,  as  will  be  presently  shown. 

Diagnosis. — A  limb  deformed  through  infantile  paralysis 
is  usually  cold,  flaccid,  and  loose-jointed,  in  a  manner  to  make 
the  nature  of  the  case  obvious  at  the  first  glance.  Let  us 
suppose  that,  as  usual,  it  is  a  lower  limb  affected  with  equino- 
varus.  That  deformity,  when  congenital  and  not  paralytic, 
may  be  accompanied  with  muscular  wasting,  but  not  with 
coldness,  flaccidity,  and  ligamentous  laxity.  Equino-varus 
from  other  causes  has  usually  a  history  sufficient  to  identify 
its  nature,  besides  being  destitute  of  the  special  features  of 
infantile  paralysis. 

It  will  have  been  noted  that  the  history  of  a  case  of  in- 
fantile paralysis  is  itself  usually  a  very  characteristic  one, 
especially  as  regards  the  suddenness  of  its  onset,  the  absence 
of  loss  of  sensation,  even  when  the  motor  incapacity  is  most 
marked,  and  usually  the  happy  tendency  to  retrogression  of 
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the  paralysis,  at  least  up  to  a  certain  point.  But  in  very 
young  and  carelessly  nursed  children  it  is  surprising  to  what 
an  extent  these  striking  phenomena  may  be  overlooked  by 
nurses,  not  to  mention  parents,  and  even  medical  men. 
Hence  the  history  sometimes  fails  to 
determine  the  date  of  onset  of  the 
malady,  and  leads  to  its  being 
confounded  with  some  congenital 
affection. 

When  the  knee  or  hip,  as  well  as 
the  ankle  and  foot,  is  affected,  the 
diagnosis  becomes,  if  possible,  more 
positive  still. 

Infantile  paralysis  of  the  distal 
half  of  the  upper  extremity  ultimately 
produces  the  unmistakable  '  main  en 
griffe,'  accompanied  by  the  usual  cold 
blue-red  skin  and  by  wasting,  without 
loss  of  sensibility.  There  is  almost 
always  a  coexistent  paralytic  club- 
foot to  confirm  the  diagnosis.  When 
it  attacks  the  muscles  about  the  shoulder,  that  jomt  rapidly 
shows  signs  of  great  relaxation,  and  although  the  head  of  the 
humerus  can  be  easily  replaced,  it  as  constantly  drops  down 
from  its  proper  position. 

All  the  reflexes  of  the  part  paralysed  are  usually  weakened 
and  the  tendon  reflexes  absent.  The  nerves  do  not  react  to 
electricity  nor  the  muscles  to  the  interrupted  current  if 
paralysis  is  complete,  although  they  are  excited  by  a  weak 
galvanic  current.  A  stronger  contraction  follows  the  closure 
of  the  current  at  the  anode  than  at  the  kathode.  This  is 
expressed  by  the  formula  A.C.C.  >  K.C.C.  (anodal  closure 
contraction  >  kathodal  closure  contraction).  In  normal 
muscle  the  reverse  is  the  case.  Ultimately — e.g.  after  years 
— galvanism  produces  a  slow  contraction  at  either  the  anodal 
or  the  kathodal  closure.  These  phenomena  constitute  'the 
reaction  of  defieneraiioii.' 

As  the  paralysis  is  sometimes  limited  to  one  or  two 
muscles,  there  are  many  irregular  cases  as  well  as  the  usual 


Fig.  43, — Pakalytic  Equinus. 
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types.  Infantile  paralysis  usually  selects  for  attack  the 
cervical  and  lumbar  enlargements  of  the  cord,  especially  the 
latter. 

Localisation. — The  muscles  paralysed  vary  greatly  in 
different  cases.  It  is  not  always  possible  to  obtain  precise 
accounts  of  the  parts  paralysed  at  the  first  onset;  but, 


Fig.  44. — Lateral  Cuhvatube  of  Spine  from  Infantile  PAKALysis. 

having  regard  to  those  which  remain  permanently  affected, 
in  most  of  the  cases  only  one  lower  extremity  is  affected — the 
left  leg  twice  as  often  as  the  right — and,  in  about  one-fourth 
of  the  total,  both  legs.  Less  frequently  cases  of  infantile 
paralysis  of  only  one  arm  present  themselves  to  the  ortho- 
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pfedic  surgeon,  as  well  as  instances  of  hemiplegia,  of  crossed 
paralysis,  of  paralysis  of  three  or  of  all  four  extremities.  But 
many  cases  which  when  seen  by  the  surgeon  are  monoplegic 
have  been  originally  paraplegic,  or  diplegic,  or  even  more 
extensive,  and  often  permanent  traces  of  the  original  extent 
of  the  attack  can  be  discovered  by  careful  search. 

In  all  except  the  most  severe  examples  it  is  merely  a 
limited  number  of  the  muscles  of  each  limb  which  are 
attacked,  and  even  these  are  not  always  affected  in  an  equal 
degree. 

The  arm  is  attacked  more  commonly  above  the  elbow  than 
below  it.  When  the  urppei-  arm  and  shoulder  are  extensively 
affected,  the  limb  hangs  loose,  with  the  shoulder-joint  greatly 
relaxed  (fig.  50)  ;  when  the  lower  arm  and  hand,  relaxation 
also  exists  for  a  long  time,  but  eventually,  in  some  cases  at 
least-,  the  flexor  tendons  shorten,  and  the  hand  becomes  more  or 
less  claw-like.  Sometimes  the  adductors  of  the  thumb  suffer 
so  much  that  the  latter  ceases  to  oppose  or  be  opposable  to 
the  fingers^  and  falls  back  into  the  same  plane  with  them. 

When  the  s.erratus  magnus  is  affected,  the  corresponding 
scapula  projects  in  a  wing-like  manner. 

When  the  t7-unk  muscles  are  affected,  curvature  of  the 
sj)ine  may  result.  Sometimes  this  takes  the  form  of  lordosis, 
sometimes  that  of  scoliosis. 

When  the  gluteal  and  other  muscles  <j,hout  the  hip-joint  are 
attacked,  there  results  sometimes  dislocation  of  the  hip,  with 
more  or  less  fixation  in  the  new  place  ;  e.g.  the  case  of 

Kate  C  ,  described  elsewhere  in  this  book,  where  the  head 

of  the  bone  lay  near  the  obturator  foramen.  But  more 
frequently  a  condition  not  distinguishable  from  ordinary  cases 
of  Congenital  dislocation  of  the  hip  (rightly  or  wrongly  so 
called),  with  more  or  less  flexion  of  the  hip  and  associated 
lumbar  lordosis,  is  seen. 

Of  the  thigh  muscles,  the  extensors  suffer  far  more  fre- 
quently than  the  flexors.  But  once  (at  the  Surgical  Aid 
Society,  in  a  child  aged  three  years,  named  Elizabeth  Moore) 
I  found  inal)ility  to  flex  up  the  right  luiee,  combined  with 
ability  to  straighten  it.  In  walking  this  child  kept  the  right 
knee  extended,  but  flexed  the  left  easily. 
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The  knee  is  frequently  in  a  position  of  valgum  (fig.  45), 
and  is  sometimes  more  or  less  contracted,  but  more  frequently 
loose  and  capable  of  being  over-extended.  This  hyper-exten- 
sion of  the  knee  is  the  paralytic  form  of  genu  recurvatum, 
which  must  be  carefully  distinguished  from  (2)  the  congenital, 

(3)  the  rachitic,  and  (4)  the 
osteitic.  It  is  increased,  if  not 
caused,  by  the  patient's  habit 
of  fixing  the  knee  by  pressing 
with  the  hand  on  the  lower  and 
front  part  of  the  thigh  while 
walking. 

If  the  leg  is  paralysed,  the 
foot  and  leg  are  everted. 

The  foot  deformity  ia  usually 
one  of  equinus  or  of  equino- 
varus.  Less  frequently  valgus 
is  seen,  and  even  then  it  is 
usually  ankle  valgus  rather 
than  valgus  of  the  foot,  and  is 
usually  associated  with  a  lax 
ankle  and  a  dangling  foot. 
With  the  same,  loose  and  valgus 
ankle  is  commonly  found  ])es 
cavus,  the  heel  being  down  and 
the  anterior  part  of  the  foot 
Fig.  45.-SEYERE  Old  Pabalytic  De-  j^ori^ontal.    But  pes  cavus  is 

EOEMiTY  (Infantile  Paeaiysis).  Dis-  i- 

PLACEMENT  OF  Patella.  It  Can  be  more  commonly  associated  with 

readily  replaced    into   the   intei--       ^.         ^  Achilhs,  and,  in 

condyloid  groove  (which  is  shaded         *^     .  .  . 

in  the  sketch).    Equino-Vaeus  of  fact,  with   ordinary  paralytic 

Foot. 

equmo-varus. 

The  way  in  which  Deformities  are  caused  by  Infantile 
Paralysis. — This  is  a  subject  of  very  great  interest  and 
importance.  It  is  erroneous  to  explain  the  deformities  of 
infantile  paralysis  by  the  theory  that  voluntary  muscles  have 
a  kind  of  tone  like  that  of  involuntary  muscles,  and  that 
the  normal  state  of  a  given  joint  depends  directly  upon  the 
tone  of  the  muscles  which  act  upon  it  in  one  direction  being 
accurately  balanced  by  the  tone  of  the  muscles  which  oppose 
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them.  This  is  the  so-called  '  antagonistic  theory  '  of  Delpech, 
and  the  one  commonly  set  forth  in  British  text-books  and 
special  treatises.  Though  vigorously  attacked  forty  years  ago 
by  Werner  of  Konigsberg,  this  hypothesis  held  its  ground 
until  Huter  and  Volkmann  controverted  it. 

The  main  influences  which  determine  the  nature  and 
extent  of  the  deformities  resulting  from  infantile  paralysis 
are  the  following : — 

1.  The  force  of  gravity. 

2.  External  pressure. 

3.  The  inability  of  muscles  to  extend  themselves  com- 

pletely after  an  ordinary  contraction. 

4.  The  normal  law  of  growth,  by  which  muscles  and  other 

structures  undergo  nutritive  shortening  when  their 
extremities  remain  for  a  long  time  approximated. 

5.  Trophic  changes,  due  partly  to  disuse  and  partly,  more 

directly,  to  the  nervous  lesion.    These  act  differently 
according  as  they  attack  the  soft  parts  or  the  bones. 
Let  us  take,  one  by  one,  tj^pes  of  the  common  deformities 
produced  through  the  agency  of  infantile  paralysis,  and  see 
how  they  can  be  brought  about  by  the  influences  above 
enumerated. 

To  begin  with  paralytic  equino-varus.  A  little  patient  is 
suddenly  attacked  with  paralysis  of  the  muscles  which  act 
upon  the  joints  of  his  ankle  and  foot.  Months  elapse  before 
there  has  occurred  sufficient  improvement  to  enable  him  to 
walk  about  on  the  foot.  In  the  meantime  he  is  obliged  to 
either  lie,  or  sit,  or  crawl,  or  be  carried  about,  or  perhaps  use 
a  crutch,  supposing  his  arms  and  the  other  leg  to  be  strong 
enough.  When  he  is  lying  down,  the  helpless  foot  falls 
naturally  into  a  position  of  equinus,  with  more  or  less  varus. 
The  influence  .which  brings  this  about  is  surely  that  of 
gravity.  It  is  the  position  assumed  by  the  foot  during  sleep 
and  during  ordinary  rest,  as,  for  example,  when  a  man 
throws  himself  carelessly  down  on  the  sofa  ;  it  is  the  position 
into  which  the  foot  falls  in  the  relaxation  of  death. 

Again,  when  the  little  patient  is  carried  or  sits  on  his 
chair,  gravity  still  weighs  down  the  anterior  part  of  the  foot 
and  tips  up  the  heel,  so  all  day  and  all  night,  month  after 
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month,  the  same  or  nearly  the  same  attitude  being  preserved, 
necessarily  and  naturally  nutritive  shortening  takes  place  ; 
the  gastrocnemius  and  other  muscles  whose  ends  are  ap- 
proximated by  the  position  of 
equinus  or  equino-varus  grow 
.  shorter  ;  the  ligaments  and  other 
soft  structures  behave  in  a  similar 
way.  Thus  the  deformity  becomes 
fixed. 

When  the  patient  is  in  bed  the 
weight  of  the  bedclothes  acts  in 
co-operation  with  that  of  the  foot 
itself. 

^Alien  the  patient  crawls  about, 
the  counter-pressure  of  the  floor 
against  the  dorsal  surface  of  the 
foot  and  toes  acts  also  to  the  same 
end. 

Fig.  46.— Infantile  Pahalysis.        This  mode  of  explaining  the 
Talipes  Equino-Vaeus.         •  t  ,        .  .  j. 

immediate  origin  oi  common  para- 
lytic equino-varus  was  due  to  Hiiter  and  to  Volkmann.^ 
I  will  show  now  how  the  pointing  of  the  toes  forward  and 
the  hollowness  of  the  foot  may  be  at  least  partially  explained 
in  an  analogous  way.    (See  fig.  49.) 

Gravity,  forcing  downwards  that  part  of  the  foot  which 
lies  in  front  of  the  ankle-joint,  at  the  same  time  uses  this 
anterior  segment  of  the  foot  as  a  lever  to  tip  up  the  posterior 
segment — namely,  the  heel.  If  there  were  no  medio-tarsal 
joint,  the  action  we  are  referring  to  would  be  complete  and 
unmodified.  But  there  is  such  a  joint,  and  though  its 
normal  range  of  movement,  as  compared  with  that  of  the 
ankle-joint,  is  too  small  to  prevent  altogether  the  tipping-up 
action,  it  is  yet  sufiicient  to  limit  it.  At  first  this  limiting 
action  is  small ;  but  the  persistent  action  of  gravity  is  to 
extend  the  dorsal  ligaments  of  the  medio-tarsal  joint,  and 
ligaments  readily  yield  when  the  surrounding  muscles  have 
been  attacked  by  infantile  paralysis.  So  that  the  degree  to 
which  the  heel  can  be  flexed  on  the  sole  of  the  foot  continually 
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increases.  In  the  meantime  forces  are  at  work  to  depress  the 
heel.  When  the  foot  hangs  down,  gravity  pulls  at  the  heel  just 
as  at  the  front  of  the  foot,  though  to  a  much  smaller  advan- 


FiGS.  47,  48.  —  Infantile  Pakalysis  in  a  Young  Man,  affecting  thk  Left  Lowek 
ExTiiEMiTY.  Paralytic  Dislocation  of  Hip.  The  head  of  the  femur  lies 
directly  in  front  of  the  great  trochanter,  and  its  position  can  be  plainly 
seen  in  the  second  figure.  The  appearances  are  practically  identical  with 
those  presented  by  a  '  congenital  dislocation.'  Of  the  two  white  patches  on 
the  hip,  the  lower  and  posterior  is  the  skin  over  the  great  trochanter,  the 
upper  and  anterior  the  skin  over  the  femoral  head.  (From  a  patient  of 
Dr.  Andrew  Elliot's.) 
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tage,  owing  at  once  to  the  shortness  of  the  heel  and  the  com- 
paratively narrow  range  of  motion  of  the  medio-tarsal  joint. 
When  the  patient  is  in  bed,  the  friction  and  pressure  against 
the  bed  itself  oppose  the  leverage  action  of  the  front  of 
the  foot.  These  influences,  small  as  they  seem,  tell  eventu- 
ally, the  medio-tarsal  joint  yields,  and  the  foot  becomes 
strongly  flexed  on  the  heel  in  the  manner  indicated  in  the 
sketch.  If,  at  the  same  time,  the  muscles  in  the  sole  of  the 
foot  escape  paralysis,  after  each  occasion  when  these  act  to 
approximate  the  heel  to  the  toes  there  is  no  force  to  separate 
the  heel  from  the  toes  again. 

In  paralytic  talipes,  as  Mr.  Adams  long  ago  pointed  out, 
the  heel  is  never  really  raised  so  much  as  the  general 
appearance  of  equinus  would  suggest.  In  this  there  is  a 
contrast  with  congenital  talipes. 

The  position  of  the  toes  is  due  to — 

(1)  Their  extensor  tendons  being  put  on  the  stretch  by  the 
falling  downwards  of  the  foot ;  and 

(2)  Their  being  pushed  forwards  out  of  the  way  when  the 
patient  proceeds  to  walk ;  because  in  walking  he  bears  on  the 
metatarsal  bones,  and  not  on  the  weak  and  unresisting 
phalanges. 

"When  the  patient  never  gets  to  walk  or  bear  on  the  foot, 
the  extensor  tendons  gradually  stretch  and  allow  the  toes 
to  dangle. 

As  soon  as  a  certain  degree  of  varus  is  formed,  if  the  patient 
walks  on  the  foot,  his  weight,  as  in  the  case  of  congenital 
talipes,  acts  to  increase  the  deformity. 

The  next  type  to  be  explained  is  the  exceedingly  common 
one  of  talipes  calcaneus  with  ahnormally  loose  ankle-joint.  Now 
it  is  the  common  practice  to  speak  of  the  muscles  in  infantile 
paralysis  as  if  the  disease  had  some  direct  and  singular  effect 
of  making  them  abnormally  long.  The  arguments  advanced 
in  favour  of  this  view  do  not  seem  to  me  very  conclusive.  A 
far  simpler  explanation  of  the  lax  muscles  is  usually  at  hand 
if  a  given  case  be  taken  and  studied.  Moreover,  if  such  a 
change  took  place,  why  does  it  never  overstep  the  limits 
within  which  it  is,  so  far  as  I  have  seen,  always  confined  ? 
For  example,  when  an  inch,  or  an  inch  and  a  half,  is  cut  out 
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of  a  very  lax  tendo  Achillis,  why  will  not  the  severed  ends 
come  together  even  with  the  heel  dragged  down  to  the  lowest 
possible  point '?  In  short,  the  length  of  the  muscle  is,  as  far 
as  I  have  been  able  to  judge,  not  greater  than  corresponds 
with  the  range  of  motion  of  the 
joint.  The  legitimate  inference  is, 
therefore,  that  the  two  are  related. 
Now,  if  the  condition  of  the  joint 
be  assumed  to  be  the  governing 
factor,  it  is  easy  to  understand  why 
there  should  be  a  limit,  for  purely 
mechanical  reasons ;  but  what  is 
there  to  pull  up  so  abruptly  an 
intrinsic  tendency  of  a  muscle  to 
grow  mischievously  long  ?  More- 
over, what  should  be  the  effect  of  Fig.  49.— Paralytic  Talipes 
11-1  •      i-x,  „    •         Calcaneus,   with    the  Pes 

such  tendency  m-  those  cases  m  cayus  which  usually  accom- 
which  the  growth  of  bones  in  length  panies  it.  (After  Wm. 
is  seriously  arrested  ?  Should  not  ^'^^^^O 
the  muscles  go  on  growing  and,  so  to  speak,  leave  the  bones 
behind  ?  Moreover,  admit  an  intrinsic  power  of  growing  too 
long,  and  what  becomes  of  the  only  tenable  theory  of  the 
causation  of  paralytic  equinus  ? 

In  paralytic  calcaneus  we  do  not  see  the  front  of  the  foot 
actively  drawn  up  and  the  heel  firmly  held  down.  The 
condition  is  far  from  being  the  exact  opposite  of  paralytic 
equinus.  If  regard  be  had  simply  to  the  foot  itself,  and  the 
leg  be  for  a  moment  ignored,  very  similar,  if  not  identical, 
modifications  are  often  seen  in  both  equinus  and  calcaneus. 
For  example,  in  both,  pes  cavus  is  usually  marked,  and  in  both 
the  arching  of  the  foot  and  the  contraction  of  the  plantar 
structures  have  been  brought  about  by  the  same  influences. 

But  how  is  it  that  in  calcaneus  the  tendo  Achillis  has  come 
to  be  so  long  and  the  ankle-joint  so  abnormally  movable  in 
every  direction  ? 

When  a  child  is  attacked  with  paralysis  in  only  one  lower 
extremity,  or  when  in  two  but  not  in  both  severely  and 
extensively,  it  soon  attempts  to  walk  again.  Now  its  paralysed 
muscles  will  neither  fix  its  ankle  firmly  nor  raise  the  drooping 
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anterior  part  of  the  foot  out  of  the  way.  The  child  therefore 
everts  the  hmb  considerably,  and,  as  it  were,  tosses  the  foot 
out  of  the  way  in  walking.  Bringing  it  down  to  the  ground 
with  a  lateral  pressure,  in  pushing  oft"  from  the  ground  the 
ankle  is  again  pressed  laterally  in  consequence  of  the  eversion 
of  the  foot.  Thus  the  lateral  mobility  of  the  ankle-joint, 
which  is  naturally  not  inconsiderable,  becomes  increased  by 
both  the  swinging  and  the  pressure. 

Now,  if  the  foot  were  brought  squarely  to  the  ground  and 
the  weight  of  the  body  made  to  press  down  the  antero- 
posterior arch  of  the  foot  every  step,  there  would  be  a  powerful 
mechanical  influence  at  work  to  prevent  pes  cavus,  or  even  to 
produce  pes  planus.  But  it  is  not  so.  As  we  have  seen,  the 
foot  is  continually  pressed  towards  either  one  side  or  the 
other.  This  lateral  pressure  tends  rather  to  lock  than  to 
open  the  medio-tarsal  joint ;  therefore  most  of  the  very 
considerable  amount  of  passive  movement  caused  by  every 
step  falls  to  the  share  of  the  ankle-joint.  Therefore  it 
frequently  happens  that  the  effects  of  gravity,  pressure,  &c., 
acting  in  the  intervals  of  rest,  are  not  seriously  counteracted 
during  exercise,  except  as  regards  the  ankle-joint. 

Further,  when  these  children  play,  roll  about,  and  kneel, 
their  feet  being  helpless  and  passive,  or  nearly  so,  get  bent 
and  twisted  in  every  direction  of  which  they  are  capable. 
Soon  comes  a  time  at  which  the  heel  has  come  down  far 
enough  for  it  to  be  possible  for  the  child  each  time  it  takes  a 
step  to  toss  up  the  front  of  the  foot  and  come  down  upon  the 
back  of  the  heel,  towards  the  point  of  insertion  of  the  tendo 
Achillis.  But  this  trick  is  not  practised,  nor  is  it,  indeed, 
possible,  at  first.  I  therefore  think  Volkmann  must  be  wrong 
in  regarding  it  as  the  complete  explanation  of  paralytic 
calcaneus.  The  heel  has  to  come  down  first,  but  in  the  later 
stage  of  the  affection  it  is  probably  the  most  important  factor 
in  keeping  up  and  greatly  intensifying  the  calcaneus. 

Hiiter  and  Volkmann  were  probably  too  mechanical  in 
their  explanation  of  the  etiology  of  deformities.  Theii- 
teaching  has  never  been  fully  accepted  in  this  country  or  in 
France,  and  a  reaction  set  in  some  years  ago  in  Germany, 
led  by  Seeligmiiller,  who  argued  in  favour  of  what  he  called 
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the  '  antagonistic  mechanical  theory.'  This  corresponds  to 
Werner's  exposition  (forty  years  ago)  of  the  way  in  which  the 
disfigurements  due  to  facial  paralysis  arise. 

I  have  referred  to  it  ahove  as  the  tliird  cause  of  de- 
formities due  to  paralysis — viz.  '  the  inability  of  muscles  to 
extend  themselves  completely.'  This  obviously  comes  into 
play  as  soon  as  ever  there  is  put  into  action,  by  the  will  or 
otherwise,  a  muscle  whose  natural  antagonist  is  paralysed, 
provided  other  influences  like  gravity  do  not  interfere. 
There  can  be  no  better  example  than  that  of  facial  paralysis. 
When  one  side  of  the  face  is  paralysed,  every  time  the  patient 
smiles  or  otherwise  moves  the  sound  side,  there  being  no 
muscle  on  the  paralysed  side  to  pull  back  the  mouth,  &c,, 
into  symmetry,  more  or  less  of  the  obliquity  remains,  and  is 
gradually  fixed  by  nutritive  shortening. 

But  Volkmann  acknowledges  all  this — -indeed,  helped  to 
recall  attention  to  it  and  to  the  neglected  Werner.  But  he 
is  led  to  conclude,  he  says,  by  careful  clinical  observation 
that,  in  infantile  paralysis,  such  disturbing  influences  as 
gravity  do  commonly  enter  and  overwhelm  such  a  force  as 
that  which  has  free  play  in  ordinary  facial  paralysis. 

And  although  I  think  Volkmann  somewhat  overrode  his 
hobby  of  mechanical  etiology,  I  think  he  was  nearer  the 
truth  than  some  of  his  living  German  critics.  For  instance, 
Hoffa  writes,  in  leaded  type,  that  'at  all  events  the  projDO- 
sition  is  indisputable  that  paralytic  contractures  are  induced 
in  the  first  place  through  voluntary  contractions  of  unpara- 
lysed  muscles.'  There  are  many  and  weighty  exceptions  to  this 
rule.    Contractures  occur  in  limbs  which  are  wholly  paralysed. 

I  do  not  think  that  sufficient  weight  has  hitherto  been 
attributed  to  the  joint-relaxing  effects  of  infantile  paralysis. 

The  healthy  muscles  surrounding  a  joint  are  themselves 
in  effect  ligaments,  and  of  course  something  more.  Paralysis 
takes  away  this  '  something  more '  instantly,  thereby  de- 
stroying them  as  muscles,  and  it  rapidly,  if  gradually, 
weakens  them  as  ligaments  by  its  remarkable  effect  on  their 
nutrition.  It  at  the  same  time  damages  the  nutrition  of 
the  ligaments  proper,  as  well  as  that  of  the  fasciee  and  the 
skin,  and,  in  short,  all  the  soft  parts  which  hold  the  joint 
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Fig.  50. — From  a  Child  only  a  few  months  after 
THE   Left   SnotTLDER   and   Upper  Arm  were 

ATTACKED     BY      INFANTILE      PARALYSIS.  Botll 

arms  are  being  pulled  outwards.  Note  how 
the  ligaments  of  the  paralysed  shoulder  are 
already  so  lengthened  that  the  head  of  the 
humerus  leaves  its  socket. 


together.  Hence  the  rapid  relaxation.  This  in  many  in- 
stances deserves  to  be  ranked  as  the  prime  immediate  cause 
both  of  loose  and  of  contracted  joints.     In  the  former  case 

especially  the  tro- 
phic changes  play 
a  leading  part. 
Without  great  help 
from  them  it  is  not 
likely  that  a  joint 
like  a  flail  could  be 
produced  so  rapidly 
as  it  sometimes  is. 
To  produce  contrac- 
tures other  influ- 
ences must,  of 
course,  co-operate. 

It    should  be 
pointed  out  that  in 

the  case  of  paralysed  joints  the  ligaments  lose  the  co-opera- 
tion or  hacking  up  they  get  from  the  involuntary  action  of 
healthy  vohmtary  muscles.  Although  the  latter  may  not 
possess  tone  in  the  sense  in  which  involuntary  muscles 
possess  it,  yet  they  are  always  on  the  watch  to  resist  any 
attempt  to  stretch  them,  such  as  would  occur  if  a  ligament 
yielded  ever  so  little.  We  laiow  what  occurs  when  we  attempt 
to  reduce  a  dislocation  without  an  anaesthetic. 

Lastly,  paralyses  which  attack  in  childhood  may  cause 
deformity  by  checking  the  groivth  and  development  of  the  hones 
themselves.  In  the  limhs  this  results,  practically  speaking, 
merely  in  shortening  ;  but  in  the  case  of  the  spine,  if  hemi- 
plegia checked  the  growth  of  the  corresponding  side  of  the 
vertebra,  it  is  clear  that  curvature  would  result.  (See 
fig.  44.) 

In  studying  paralytic  varus  and  valgus  it  is  necessary  to 
distinguish  carefully  between  varus  of  the  ankle  and  pes 
cavus,  and  also  between  valgus  of  the  ankle  and  pes  planus. 
In  paralytic  cases  the  chief  seat  of  varus  or  of  valgus  is 
usually  the  ankle-joint.  This,  of  course,  contrasts  a  little 
with  the  pathology  of  congenital  cases,  as  well  as  with  that  of 
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common  flat-foot,  which  depend  more  on  the  shape  of  the 
tarsal  bones  and  on  the  condition  of  the  astragalo-scaphoid 
joint. 

Paralytic  deformities  of  the  hands  and  wrists,  as  well  also 
as  a  considerable  number  of  those  of  the  lower  extremities,  are 
probably  of  similar  immediate  origin  to  the  deformity  caused 
by  ordinary  facial  paralysis— that  is  to  say,  flexion  (or  ex- 
tension) of  the  joints  affected  occurring  either  through  the  con- 
traction of  muscles  unaffected,  or  at  least  not  wholly  paralysed, 
their  paralysed  antagonists  leave  the  parts  in  the  position 
thus  given  to  them.  Then  nutritive  shortening  fixes  that 
position,  and  deformity  results. 

Peognosis. — With  regard  to  the  paralysis  itself,  it  has 
already  been  stated  that  there  is  a  marked  tendency  to  retro- 
gression from  the  point  of  severity  reached  at  the  first  onset. 
But  this  is  almost  always  partial  only,  and  the  extent  to 
which  it  goes  depends  greatly  on  the  degree  of  paralysis,  as 
measured  by  their  electrical  state,  reached  by  the  muscles 
concerned.  ■  Later  on  it  depends  also  upon  the  amount  of  fatty 
degeneration  present.  But  these  rules  are  not  absolute  ;  and 
it  is  hardly  going  too  far  to  say  that  no  muscle  or  set  of  mus- 
cles stricken  with  infantile  paralysis  can  certainly  be  pro- 
nounced in  an  absolutely  hopeless  state  until  months  of 
careful  treatment  have  put  the  matter  to  the  test  of  experi- 
ment. Duchenne  and  others  have  published  remarkable  cases 
confirmatory  of  this  view.  On  the  other  hand,  the  slightest 
response  to  the  interrupted  current  should  be  regarded  as 
absolute  encouragement  to  persevere  in  thorough  treatment. 

With  regard  to  the  deformities,  they  can  almost  always  be 
corrected  with  the  greatest  possible  ease  and  safety.  Many 
of  them— e.^.  the  so-called  paralytic  calcaneus — are  not  so 
much  deformities  as  '  laxities,'  and  do  not,  therefore,  form 
true  exceptions  to  the  rule  just  laid  down.  More  concerning 
them  under  the  section  on  '  Treatment.' 

Similarly,  also,  the  '  main  en  griffe '  stands  by  itself  as 
regards  prognosis.  Nothing  is  easier  than  to  place  the  member 
in  a  normal  position,  but  the  disordered  muscles  will  not  keep 
it  right.  It  would  be  more  correct  to  call  this  condition  '  a 
tendency  to  distortion '  than  '  a  deformity.'    A  corresponding 

II 


98  OBTHOPJEDIG  8UBGEBY 

state  of  affairs  in  the  foot  is  easily  dealt  with  by  the  applica- 
tion of  a  rigid  appliance.  This  is  a  less  convenient  proceeding 
in  the  case  of  the  hand.  But  even  the  '  main  en  griffe  '  will 
sometimes  yield  to  persevering  faradisation  of  the  interossei 
(Duchenne).  More  also  about  this  under  the  head  of  '  Treat- 
ment.' 

Treatment. — In  a  work^  like  this,  wherein  it  is  impossible 

to  say  all  one  would 
like  to  say  while  retain- 
ing it  within  reasonable 
limits,  one  ought,  per- 
haps, to  be  always  strict 
in  not  letting  the  fasci- 
nating questions  which 
lie  around  tempt  us 
from  the  subject  of  the 
deformities  themselves. 
But  I  cannot  pass  by  in 
absolute  silence  the 
treatment  of  the  prime 
disease  which  causes 
the  deformities  now 
under  consideration. 
First,  because  I  wish  to 
impress  on  the  surgeon 
that  he  must  never  lose 
sight  of  it,  however 
mechanical  may  appear 
Fig.  51.— F.,  aged  18  Yeaks.    Eight  Talipes    the    duties    which  lie 

given  case,  partly  be- 
cause, somehow  or  other,  these  poor  little  patients  seem  so 
often  to  slip,  as  it  were,  between  two  stools.  All  the  diseases 
which  lie  on  the  borderland  between  medicine  and  surgery 
are  apt  to  furnish  instances  of  this  misfortune. 

The  local  application  of  warmth,  and  still  more  the  pro- 
tection from  cold  and  conservation  of  such  natural  warmth  as 
the  limb  possesses,  are  points  of  great  importance  in  the 
treatment.    Two  pairs  of  stockings,  one  over  the  other,  are 
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to  be  strongly  recommended.    They  are  more  efficient  than  a 

single  thick  pair. 

Appliances  for  the  addition  of  warmth  have  to  be  used 
with  care,  lest  chilblains  or  even  burns  be  produced.  But  as 
sensation  is  almost  always  preserved  in  infantile  paralysis, 
there  is  far  less  danger  of  burning  or  scalding  than  in  cases 
of  paralysis  from  some 
other  causes — e.g.  divi- 
sion of  a  nerve. 

A  wooden  box  can 
be  made,  open  at  one 
end  but  with  a  lid.  This 
box  should  contain 
room  for  the  limb  or 
limbs  to  lie  upon  and 
between  warm  bags,  or 
bottles,  or  tins  contain- 
ing water  or  sand.  The 
limb  should  be  sepa- 
rated from  these  by 
several  layers  of  blanket, 
and  should  also  be 
covered  and  packed  in 
with  blanket.  If  the 
cutaneous  sensibility  of 
the  patient  be  normal, 
it  will  suffice  to  apply 
just  such  a  degree  of 
heat  as  may  be  grateful 
to  him.  Otherwise,  the  water  or  sand  should  be,  with 
rigorous  care,  tested  by  the  thermometer  and  not  allowed  to 
exceed  130°  ;  and  it  must  be  remembered  that  two  or  three 
layers  of  blanket  must  still  intervene  between  this  heat  and 
the  limb.  At  first  the  limb  should  remain  only  five  minutes 
in  the  box.  The  time  should  be  increased  five  minutes  more 
every  day  till  it  reaches  one  hour,  and  then,  if  the  patient 
is  doing  well  under  the  treatment,  two  hours  a  day  will 
not  be  too  much.  I  repeat  that  this  treatment  requires 
great  caution.     It  should  receive  the  personal  attention 

H  2 


Fig.  52. — Bight  Foot  and  Ankle  Five  Weeks 
aftek  being  forcibly  coeeected  with 
Thomas's  Weench.  (After  Dr.  H.  O'Neill, 
Belfast.) 
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of  the  mother,  and  not  be  left  to  the  average  nurse- 
maid. 

In  order  to  preserve  the  heat  in  the  bottles  the  box  should 
be  thickly  lined  with  pads  of  blanket  stuffed  with  cotton- 
wool. 

At  night  the  feet  should  be  well  rubbed,  and  then  placed 
in  warm  woollen  socks  before  the  patient  goes  to  bed. 

In  winter,  chilblains  should  be  watched  for  and  promptly 

treated  the  moment 
they  appear.  In  many 
instances  no  amount  of 
care  will  entirely  pre- 
vent them,  but  careless- 
ness will  aggravate  them 
to  an  extraordinary 
degree.  Among  the 
best  local  remedies  to 
ulcerated  chilblains  is 
iodoform  mixed  with 
balsam  of  Peru,  and 
applied  on  lint  or  cotton- 
wool. Sometimes  ordi- 
nary zinc  or  boracic 
ointment  is  very  effec- 
tual. The  boots  should 
fit  well,  and  should  be 
thick  and.  wide  enough 
in  the  sole  to  keep  out 

Fig.  53.— H.  E.,  aged  27  Years.  Double  damp.  The  uppers 
Talipes  Equinus.  (From  a  Case  of  Dr.  H.  should,  of  COUrse,  be 
O'Neill's.)  ^       ^      i  ■  i 

'  also  kept  m  good  con- 

dition. The  paralytic  children  of  the  poor  suffer  terribly  in 
these  points. 

Exercises  and  Mechanical  Measures.  —  To  prevent  the 
development  of  deformities  in  a  patient  with  infantile 
paralysis,  care  must  be  taken  to  oppose  the  action  of  gravity 
and  such  forces  as  the  weight  of  the  bedclothes  in  keeping 
the  limb  for  long  periods  in  one  inconvenient  position. 
Moreover,  regular  passive  movements  should  be  applied  to 
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the  joints,  and  especially  to  those  of  the  foot  and  hand.  It 
has  already  been  shown  how  greatly  paralytic  deformities 
depend  on  the  tendency  to  nutritive  shortening  of  muscles 
kept  for  long  periods  in  a  position  in.  which  their  ends  are 
approximated. 

To  prevent  equinus  the  leg  and  foot  may  he  placed  on  a 
well-padded,  simple,  rectangular  wooden  back  splint,  and 
fixed  thereto  with  a  flannel  bandage,  which  should  on  no 
account  be  tightly  applied.  Every  morning,  on  taking  this 
off,  the  ankle-joint  should  be  several  times  gently  flexed. 
Steel  or  iron  splints  are  cold  unless  very  well  padded,  and  as 
wooden  ones  for  night  use  do  not  need  to  be  very  strong,  they 
can  be  made  light.  As  soon  as  ever  a  marked  tendency  to 
drag  the  foot  is  observed  an  appliance  should  be  used.  What 
is  the  good  of  allowing  the  little  patient  to  continue  confirming  ■ 
the  bad  habit  of  everting  the  foot  to  get  it  out  of  the  way  in 
walking?  Some  surgeons  of  position  do  this,  and  think 
themselves  supported  in  so  doing  because  they  can  point  to 
cases  which  "improved  under  this  '  treatment,'  or  '  neglect,'  as 
I  think  it.  Of  course  the  cases  often  improve.  The  natural 
tendency  to  retrogression  of  the  paralysis  has  been  noticed, 
but  that  is  no  argument  whatever  against  protecting  the 
patient  against  the  certain  acquirement  of  a  bad  habit  and 
the  considerable  risk  of  getting  a  deformity  requiring  opera- 
tive treatment. 

To  deal  ivith  the  lower  extremity  first,  the  abnormal 
conditions  may  be  divided  into  three  classes.  In  the  first 
the  affected  joint  or  joints  can  he  moved  hy  the  iiatient  in 
one  direction,  hut  not  in  the  opposite.  In  the  second,  they 
cannot  he  spontaneously  moved  in  any  direction,  or,  at  least, 
there  is  not  sufficient  poiver  of  motion  for  any  useful  purpose, 
hut  the  ranf/e  of  passive  mohility  is  excessive.  In  the  third, 
not  only  spontaneous,  hut  jjassive,  mohility  is  limited  in  every 
direction.  The  first  class  of  cases  are  the  most  common  ;  the 
third  by  far  the  most  rare.  They  are  the  cases  in  which 
marked  contractures  have  taken  place.  The  best  examples 
are  to  be  found  in  severe  paralytic  cases  of  equino-varus,  the 
stiffened  joints  being  rather  those  of  the  foot  itself  than  of 
the  ankle-joint. 
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The  commonest  examples  oi  the  first  class  are  those  in 
which  the  foot  is  '  dragged '  in  walking.  The  power  of  point- 
ing the  foot  to  the 
ground  is  often,  in  these 
cases,  retained  aimost 
to  a  normal  extent. 
Perhaps  I  should  rather 
say  *  recovered '  than 
retained.  On  the  other 
hand,  the  power  of  the 
extensors  in  front  of  the 
leg  has  been  almost  en- 
tirely lost,  and  the 
patient  can  scarcely,  or 
not  at  all,  raise  the  foot 
from  the  pointed  posi- 
tion. 

Now,  for  these  cases 
an  appliance  is  indicated 
which  will  aid  the  help- 
less extensors  by  elastic 
force,  and  at  the  same 
time  permit  the  flexors 
Fiii.  54.— 'i'ALii'jis  Equinus,  iiiGjiT.    Steel  to  act  Sufficiently  to  pre- 

Anteeiok  Rubber  Accumttlator  and  Boot. 

(From  a  Case  of  Dr.  H.  O'Neill's.)  ^erve  or  even  improve 

their  tone. 

The  instrument  which  I  like  best  and  believe  to  be  most 
effective  is  that  in  which  the  elastic  force  is  supj)lied  by  an 
anterior  rubber  accumulator.    (See  fig.  54.) 

It  is  not  absolutely  necessary  to  have  irons  on  hoth  sides 
of  the  leg,  but  it  is  better  to  put  the  same  amount  of  steel 
into  two  lateral  uprights  than  into  one.  The  ankle  is  better 
supported  and  the  foot  kept  square.  The  irons  reach  to  a 
height  just  between  the  calf  and  the  knee.  A  half-hoop  of 
steel  behind  and  a  strap  and  buckle  in  front  there  grasp  the 
leg.  There  are  simple  joints  at  the  ankle.  The  instep  and 
sole  of  the  boot  should  be  made  thoroughly  rigid.  Instru- 
ment-makers have  a  great  tendency  to  neglect  this  point. 
Then  the  rubber  accumulator  simply  acts  to  bend  the  waist 
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and  sole  of  the  boot,  especially  if,  in  addition  to  this,  the 
common  mistake  is  made  of  placing  the  stirrup  of  the  accu- 
mulator too  far  forward. 

The  lower  end  of  the  accumulator  may  be  attached  to  a 
small  arm  projecting  from  the  iron  below  the  ankle-joint, 
instead  of  to  a  leather  stirrup.   In  this  case  two  accumulators 
are  sometimes  used,  one  on  each 
side  of  the  leg.    (Fig.  54.) 

Again,  by  attaching  the  accumu- 
lator towards  one  side  or  other  of 
the  stirrup,  instead  of  to  its  centre, 
a  tendency  to  varus  or  valgus  can 
be  opposed  at  the  same  time  as  the 
equinus.  At  the  upper  end  of  the 
accumulator  should  be  a  strap 
with  holes.  The  degree  of  tension 
of  the  accumulator  can  be  regu- 
lated by  altering  the  particular 
hole  placed  on  the  hook.  It  should 
be  just  enough  to  put  the  foot, 
when  passive,  at  right  angles  to 
the  leg. 

The  rubber  part  of  the  accu- 
mulator may  be  either  a  ring  or 
a  straight  tube.  The  latter  is 
perhaps  the  more  elegant.  Some- 
times, instead  of  a  rubber  accumu- 
lator, a  steel  spring  acting  on  the  fig.  55.— Diagkam  of  Anteeioe 
ankle-joint  of  the  irons  is  used. 
This  is  less  conspicuous  than  the 
rubber,  but  it  is  scarcely  in  the 
power  of  the  surgeon  or  patient  to 
regulate  the  degree  of  force  used, 

unless  the  spring  is  made  undesirably  expensive  and  com- 
plicated. 

Exactly  the  same  principles  may  be  applied  to  the  knee  as 
to  the  ankle  in  paralytic  cases,  as  well  as  the  same  materials 
and  analogous  mechanical  arrangements.  But  there  is  not 
the  same  indication  for  them  at  the  knee  as  at  the  ankle. 


A 


Indiaeubber  Accumulator 
WITH  Outside  Iron  jointed 
AT  Anicle.  Note. — According 
to  the  position  of  A  in  the 
stirrup  BAG  the  pull  has  an 
inverting  or  everting  action. 
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The  force  of  gravity  only  acts  to  drag  clown  the  leg  when  the 
knee  is  swung  forward,  and  that  very  act  carries  the  limb 
clear  of  the  ground.  In  the  ordinary  motions  of  walking, 
therefore,  it  is  surprising  how  well  many  paralytics  can  dis- 
pense with  any  substitute  for  the  quadriceps  extensor. 
Almost  all  patients  who  are  supplied  with  an  elastic  extensor 
for  the  ankle  are  delighted  with  it.  On  the  other  hand,  those 
who  get  an  elastic  extensor  for  the  knee  are  at  first  indifferent, 
and  afterwards  may  cease  to  use  it.  The  exceptions  are 
those  in  whom  the  paralysis  above  the  knee  is  so  extreme  that 
they  have -scarcely  learnt  to  walk  with  the  leg  at  all.  And 
these  get  on  better  with  a  perfectly  rigid  knee,  such  as  can  be 
produced  by  a  ring-bolt  at  the  knee-joint  of  the  irons,  by  a 
stiff  leather  case,  or  by  arthrodesis. 

When  the  hip  as  well  as  the  knee  is  seriously  affected,  the 
patient  either  does  not  use  the  limb  for  walking  at  all,  simply 
letting  it  dangle  while  he  swings  along  with  a  crutch,  or  he 
adopts  a  peculiar  and  almost  characteristic  trick.  He  places 
his  hand  on  the  thigh,  and  so  forces  the  limb  into  a  stiff 
position  of  extension  at  each  step.  In  cases  like  these  the 
irons  must  extend  at  least  up  to  the  waist,  and  must  be 
supplied  with  arrangements  by  which  the  patient  can  lock 
every  joint  when  he  is  about  to  walk,  and  unlock  it  when  he 
is  going  to  sit  down.  The  arrangement  employed  is  generally 
the  'ring-bolt.'  When  the  paralysis  affects  both  sides  the 
same  principles  may  be  applied  as  when  it  disables  only  one. 
As  a  rule  the  two  sides  are  not  affected  in  an  equal  degree,  so 
that  the  apparatus  are  not  required  to  be  symmetrical.  Even 
the  most  extreme  cases  are  not  beyond  the  reach  of  benefit 
from  mere  appliances.  But  such  cases  are  specially  suitable 
for  arthrodesis. 

Let  us  now  turn  our  attention  to  what  we  have  termed 
the  second  class  of  cases,  namely,  those  in  which  the  range  of 
passive  mobility  is  in  all  directions  abnormally  great,  but  the 
active  muscidar  control  insufficient  in  every  direction,  espe- 
cially when  the  excess  of  passive  mobility  is  considered. 

The  type  of  this  condition  is  to  be  found  in  certain  extreme 
forms  of  paralytic  talipes  calcaneus  (see  fig.  49). — It  is  the 
usual  practice  in  such  cases  to  fix  the  joint  by  some  appliance, 
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and  usuall}^  the  best  form  is  that  of  side-irons,  without  any- 
joint  at  the  ankle.  These  are  less  expensive  than  irons 
provided  with  joints  at  the  ankle,  checked  by  what  is  called  a 
front  stop.  When  there  is  no  power  of  either  extending  or 
flexing  the  foot  at  the  ankle,  it  is  a  useless  expense  to  provide 
a  joint  in  the  irons  to  permit  motion  in  any  direction.  These 
observations,  of  course,  do  not  apply  to  those  cases  of 
calcaneus  in  which  there  is  some  power  of  extending  the  foot, 
though  not  quite  sufficient  to  keep  the  sole  down  and  the  heel 
up  in  walking.  To  these  the  principles  already  enunciated  in 
treating  of  the  first  class  of  cases  must  be  applied.  For 
example,  they  may  be  supplied  with  a  back  stop  at  the  ankle 
and  a  j^osterioi-  rubber  accumulator. 

A  different  state  of  things  obtains  at  the  knee  and  ankle 
respectively  in  the  second  class  of  cases,  now  under  con- 
sideration. The  exigencies  of  the  sitting  position  scarcely 
permit  a  rigid,  jointless  iron  at  the  knee ;  a  ring-bolt  must 
be  used.    Arthrodesis  may  be  performed. 

There  remain  the  tJmrl  class  of  cases,  namely,  those  in 
which  both  active  and  imssive  mohility  is  limited  in  every 
direction.  This  condition  is  not  nearly  so  common  as  the 
others.  The  joints  most  liable  to  be  thus  affected  are  those 
of  the  foot.    A  minor  degree  is  sometimes  seen  at  the  hip. 

Even  in  these  cases  very  important  distinctions  have  to  be 
made  before  deciding  on  treatment.  Take,  for  example,  the 
case  of  F.  E.  (see  fig.  45).  Is  it  really  worth  while  to  submit 
the  patient  or  his  friends  to  the  expense  of  a  complicated 
appliance,  or  himself  to  the  inconvenience  of  preliminary 
operations  to  remove  contractures,  when  the  ultimate  result 
will  perhaps  be  that  crutches  will  still  be  relied  on  and  the 
limb  disused  as  before  ? 

In  such  cases  the  question  of  arthrodesis  arises  with 
regard  even  to  paralytic  contraction  of  the  hijj.  The  proper 
treatment  is  not  instrumental,  but  operative.  But  the  cases 
in  which  the  limb  is  not  so  severely  paralysed  and  not 
sensibly  shortened  are  very  suitable  cases  for  instrumental 
treatment. 

Operative  Treatment  in  Infantile  Paralysis. — Almost  the 
only  operation  commonly  practised  for  the  relief  of  the 
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deformities  caused  by  the  disease  under  consideration  is 
tenotomy.  Occasionally,  but  very  rarely,  a  simple  osteotomy 
may  be  indicated,  or  even  a  tarsectomy.  In  very  severe  cases 
amputation  has  been  performed ;  and  recently  arthrodesis  and 
tendon  transplantation  have  come  into  fashion. 

In  the  majority  of  instances  of  paralytic  equino-varus, 
■either  a  mere  appliance  with  elastic  force  suffices,  or,  if 
operative  measures  are  required,  they  stop  at  tenotomy  of 
the  tendo  Achillis  and  of  the  extensor  proprius  pollicis.  Some- 
times the  long  extensor  of  the  other  toes  is  equally  con- 
tracted. But  it  is  generally  advisable  to  refrain  from 
dividing  all  these  tendons.  There  is  not  enough  to  be  gained 
by  it.  Sometimes  the  effect  of  an  antesthetic  on  these  cases 
is  very  great,  so  that  tenotomies  which  have  seemed  to  be 
indicated  are  found  to  be  quite  unnecessary,  as  the  foot  is 
easily  put  into  good  position  and  fixed  there ;  even  severe 
cases  yield  to  Thomas's  wrench.  For  a  month  plaster  of  Paris 
may  be  used  to  effect  fixation ;  afterwards,  one  of  the  aiDpli- 
ances  described  elsewhere. 

Another  mode  of  operating  applicable  to  the  relief  of 
certain  paralytic  cases  must  not  be  forgotten.  Its  object  is 
to  shorten  tendons  which  are  too  long  or  relaxed.  I  do  not 
know  who  first  attempted  this,  but  Mr.  Willett  certainly 
made  a  great  stride  in  advance  when,  in  '  St.  Bartholomew's 
Hospital  Eeports  '  for  1880,  he  described  the  plan  of  cutting 
out  the  resected  piece  obliquely,  and  then,  as  it  were,  splicing 
the  separated  portions  together. 

In  1885  I  performed  an  analogous  operation  on  the 
muscular  belly  of  the  quadriceps  extensor  cruris.^  As  I  have 
also  had  a  fair  experience  of  Willett's  operation,  and  as  the 
introduction  of  buried  sutures  has  put  this  operation  on  a 
rather  better  footing,  I  shall  take  the  liberty  of  describing 
my  own  way  of  doing  Willett's  operation,  in  preference  to  that 
originally  described  by  him.  The  sole  differences  depend  on 
the  use  of  buried  sutures  instead  of  silver  ones  intended  to  be 
removed. 

Operation. — First  asepticise  the  foot.  The  patient  being 
auEesthetised  and  prone,  an  assistant  grasps  the  leg  and  foot, 

>  Brit.  Med.  Journ.  1885,  vol.  i.  p.  880,  on  '  Buried  Sutures.' 
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and  holds  the  instep  firmly  down  on  the  edge  of  a  thick 
cushion.  Every  antiseptic  precaution  must  be  employed. 
Another  assistant  is  ready  to  retract  and  sponge.  Make  a 
longitudinal  incision  an  inch  and  a  half  long  over  the 
tendo  Achillis,  reaching  down  to  about  the  same  distance 
from  the  os  calcis.  Cut  down  to  the  tendon,  which  in  these 
cases  is  exceedingly  narrow  and  thin.  The  assistant  should 
now  flex  the  ankle  as  much  as  possible ;  then  the  surgeon 
fixes  the  tendon  with  a  pair  of  artery  forceps,  or  with  a  sharp 
hook,  while  he  cuts  from  behind  forwards  and  from  above 
downwards,  as  obliquely  as  possible,  right  through  the  tendon. 
Next  the  assistant  extends  the  ankle-joint,  and  the  surgeon 
cuts,  with  as  much  accuracy  as  he  can,  through  the  lower 
segment  of  the  tendon,  in  a  plane  exactly  parallel  to  the 
first  cut.  Mathematical  accuracy  is  far  from  attainable.  I 
do  not  doubt  but  that  if  the  tendon  were  simply  divided 
transversely,  and  then  the  posterior  surface  of  one  segment 
and  the  anterior  of  the  other  carefully  freshened,  every 
purpose  would  be  answered  ;  but  the  connections  of  the  tendon 
with  its  surroundings  should  be  disturbed  as  little  as  possible. 

The  two  ends,  thus  prepared  for  splicing,  should  now  be 
united  by  three  sutures  of  fine  green  (chromicised)  catgut. 
The  deep  fasciae  should  be  united  by  finer  sutures  of  the  same 
material.  Lastly,  the  skin  should  be  sutured,  the  foot 
extended,  and  the  dressings  applied.  If  the  wood-wool  pad 
dressing  be  used,  it  will  serve  for  a  splint,  but  it  must  be 
thick  enough  and  applied  in  such  a  way  as  to  prevent  flexion 
of  the  ankle.    Esmarch's  bandage  facilitates  the  operation. 

Resection  of  the  Quadriceps  Extensor  Cruris  in  Cases  of 
Infantile  Paralysis  ivitli  Inability  to  extend  the  Knee. — The 
steps  of  this  operation  are  precisely  analogous  to  those  of  the 
operation  just  described.  The  muscle  being  much  broader 
and  thicker  than  the  tendo  Achillis,  the  incision  through  the 
skin  and  fasciee  must  be  proportionately  longer,  and  the 
number  of  sutures  used  to  unite  the  muscle  segments  more 
numerous.  The  incision  in  the  deep  fascia3  should  be  closed 
with  buried  sutures.  Dress  as  for  resection  of  the  tendo 
Achillis.  Put  up  on  a  back  splint,  and  keep  the  leg  well 
elevated  for  a  week ;  this  prevents  recurrent  ha3morrhage 
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from  distending  the  wound,  or  any  part  of  it,  or  soaking 
through  the  dressings,  and  also  relaxes  the  muscle  operated 
on.  A  month  after  the  operation  the  use  of  electricity 
should  he  commenced. 

It  was  afterwards  attempted  to  reach  the  aim  of  this 
operation  by  displacing  the  tuberosity  of  the  tibia,  and  with 
it,  of  course,  the  attachment  of  the  ligamentum  patellae 
downwards. 

Treatment  of  Paralytic  Equino-Varus,  d-c,  by  Cross-sijlicing 
Tendons. — An  ingenious  operation  was  performed  by  Nicola- 
doni  in  1882.  The  tendons  of  the  tibialis  anticus  and  posticus 
were  made  to  reinforce  the  tendo  Achillis  by  being  sutured  to 
it  after  being  cut  away  from  their  own  insertion. 

Ten  years  later  (October  8, 1892)  Parrish  described,  in  the 
'New  York  Med.  Journal,'  a  case  in  which  he  attached  the 
proximal  end  of  the  extensor  proprius  pollicis  to  the  distal  of 
the  tibialis  anticus.  In  the  same  year,  Drobnik,  of  Posen, 
published  an  analysis  of  sixteen  cases  of  tendon  grafting,  and, 
as  F.  S.  Eve  says,  in  an  excellent  paper  in  the  'Brit.  Med. 
Journal '  for  October  15,  1898,  established  the  operation  on 
a  firm  basis. 

The  operation  of  cross-splicing  tendons  for  the  relief  of 
paralytic  talipes  has  lately  been  practised  by  many  London 
surgeons,  e.g.  Eve,  Muirhead  Little,  Openshaw,  and  Tubby. 
The  results,  as  far  as  I  have  had  the  opportunity  of  seeing 
them,  have  not  been  particularly  good. 

Perhaps  this  may  be  due  to  the  fact  that  in  severe  cases 
the  paralysis  and  mal-development  are  rarely  confined 
entirely  to  one  set  of  muscles.  For  example,  in  a  well-marked 
case  of  paralytic  equinus  the  gastrocnemius  and  other  flexors 
of  the  ankle  are  generally  weak  and  small,  as  well  as  the 
extensors.  The  best  results  may  be  expected  when  the 
paralysis  is  traumatic,  and  therefore  strictly  localised. 

The  improvement  which  takes  place  is  brought  about  in 
several  ways  (Eve,  loc.  cit.). 

1.  By  the  muscular  reinforcement  given. 

2.  By  the  grafted  tendon  acting  as  a  supporting  band. 

3.  By  weakening  the  antagonists  (when  the  graft  is  taken 
from  them). 
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And  even  when  the  patient  cannot  vohmtarily  put  the 
displaced  tendon  into  action,  it  will  sometimes  act  involun- 
tarily as  soon  as  placing  the  foot  on  the  ground  gives  a 
general  stimulus  to  the  muscles  of  the  leg. 

The  operation  can  be  varied  in  many  ways  according  to 
the  case,  e.g. : — 

Extensor  proprius  hallucis  to  extensor  longus  digitorum 
(for  equino-varus) . 

A  strip  of  the  tendo  Achillis  to  peronei  (for  equino-varus). 

The  latter  operation  may  be  combined  with  transplanting 
the  tibialis  posticus  into  the  extensor  longus  digitorum. 

Or  the  inner  third  of  the  tendo  Achillis  may  be  attached 
to  the  tibialis  anticus,  the  outer  to  the  peroneus  longus 
(Yulpius) . 

The  tendon  of  the  tibialis  anticus  to  the  peroneus  brevis, 
and  that  of  the  tibialis  posticus  to  the  extensor  longus 
digitorum  (Eve:  case  of  equino-varus). 

Peroneus  longus  to  tibialis  posticus  (Openshaw :  case  of 
paralytic  valgus). 

Tibialis  anticus  and  peroneus  longus  to  tendo  Achillis 
(myself  :  for  paralytic  calcaneus) . 

The  exact  procedure  in  each  instance  should  be  settled 
after  a  full  consideration  of  the  electrical  reactions  and  other 
symptoms. 

If  part  of  a  shortened  tendon  be  taken  for  the  graft,  the  re- 
mainder can  be  simultaneously  by  a  simple  operative  procedure. 

Operation. — Longitudinal  incisions  should  be  made  over 
the  points  where  the  graft  is  to  be  cut  free,  and  where  the 
grafted  tendon  is  to  be  reinforced,  respectively.  A  small  but 
sufficient  longitudinal  slit  may  then  be  made  in  the  latter 
tendon  (Goldthwaite's  plan),  and  the  transplanted  tendon 
passed  through '  this  slit  and  secured  with  several  catgut 
sutures.  A  way  for  it  is,  of  course,  made  previously  by 
some  blunt  instrument  through  the  subcutaneous  cellular 
tissue,  and  the  tendon  must  be  freed  for  some  distance. 

Analogous  procedures  may  be  employed  in  the  upper  as 
well  as  in  the  lower  extremity.  In  the  case  of  a  hand  in 
which  the  soft  tissues  had  been  burnt  oft"  the  palmar  aspects 
of  the  fingers,  I  amputated  the  ring-linger  and  transplanted 
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the  tendons,  &c.,  of  its  dorsal  aspect  en  masse  to  the  palmar 
side  of  the  middle  finger.  The  case  promises  well,  but  not 
sufficient  time  (only  two  months)  has  elapsed  to  test  the 
operation  thoroughly. 


Fig.  56. — Talipes  Equino-vaeus  with  Spina  Bifida.  Arthrodesis 
was  performed  in  right  ankle,  after  correction.  On  the  left 
limb  half  the  tendo  Achillis  was  transplanted  into  the  tibialis 
anticus,  and  the  remaining  half  lengthened  by  zigzag  slitting 
and  sutures. 

Indeed,  a  considerable  time  has  usually  to  elapse  after 
this  class  of  operation  before  the  results  can  be  finally 
determined. 

To  lengthen  a  short  tendon,  in  cases  where  mere  tenotomy 
is  thought  to  be  attended  with  risk  of  non-union,  a  slit 
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should  be  made  down  the  middle  of  the  tendon,  and  then  one 
half  of  the  tendon  cut  across  transversely  at  one  end  of  the 
slit,  and  the  other  half  at  the  other  end.  If  the  two  free  ends 
are  now  sutured  together,  the  tendon  will  be  lengthened  by 
the  length  of  the  slit,  minus  the  overlapping  caused  by  the 
suturing. 

The  upi^r  extremity  is  more  difficult  to  treat  usefully  for 
paralytic  troubles  than  the  lower,  because  it  is  easier  to  give 
artificial  stiffness  than  artificially  improved  mobility. 

All  such  appliances  as  leather  shoulder-caps  are  useless. 
The  strain  upon  the  relaxed  ligaments  of  the  shoulder  should 
be,  as  far  as  possible,  taken  off  by  a  sling.  But  this  indication 
is  not  an  easy  one  to  follow  in  practice,  especially  if,  as  usual, 
the  patient  is  a  young  child. 

If  the  muscles  between  the  trunk  and  shoulder-blade  are 
intact,  arthrodesis  of  the  shoulder -joint  may  be  indicated. 

"When  the  extensors  of  the  fingers  are  affected,  a  dorsal 
splint  of  leather,  with  joints  opposite  the  natural  articulations- 
and  connected  by  springs,  is  sometimes  very  useful.  These 
springs  may  be  of  indiarubber,  but  are  usually  made  of  steel, 
either  spiral  or  plain. 

It  is  especially  in  dealing  with  the  hand  and  fore-arm  that 
it  is  worth  while  to  spend  a  great  deal  of  time  on  electrical 
treatment,  even  if  the  ultimate  result  is  comparatively  small. 
Even  a  slight  gain  may  here  be  of  considerable  value.' 

Arthrodesis  is  an  operation  which  has,  I  believe,  been  but 
little  practised  for  paralytic  cases  in  this  country  until  re- 
cently, except  by  Mr.  Eobert  Jones,  of  Liverpool. 

It  may  be  defined  as  the  artificial  production  of  ankylosis 
for  the  purpose  either  of  (1)  stiffening  a  joint  which  is  not 
held  sufiiciently  rigid  by  its  muscles,  or  (2)  fixing  in  a 
convenient  position  a  joint  which  some  influence  tends  per- 
sistently to  place  in  an  undesirable  one.  Arthrodesis  was 
invented  by  Professor  Albert,  of  Vienna,  in  1878,  and  may  be 
said  to  have  been  introduced  into  this  country  by  Professor 
Ogston  when  he  devised  his  well-known  operation  for  flat- 
foot. 

It  does  not  seem  to  me  that  there  is  any  sufficient  ground 

'  For  Mr.  Robert  Jones's  treatment  of  drop-wrist,  see  Appendix. 
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for  removing  from  the  class  of  arthrodeses  operations  which 
technically  resemble  excisions.  The  test  of  the  nature  of 
such  proceedings  is  their  immediate  and  remote  object,  not 
the  greater  or  lesser  amount  of  bone  removed. 

Nevertheless,  when  used  without  qualification,  the  term 
suggests  the  removal  mainly  of  cartilage — the  refreshinc/  of 
the  joint  surfaces,  in  fact. 

At  first  Albert  used  to  wire  the  constituent  bones  together. 
But  he  does  so  no  longer,  and,  except  in  certain  cases, 
especially  knee  arthrodesis,  wiring  is  superfluous.  The  onl}^ 
object  served  by  wiring,  pegging,  nailing,  or  pinning  is  to 
preserve  proper  adjustment.  None  of  these  procedures 
usefully  stimulate  ossification,  as  they  were  once  supposed 
to  do. 

Whatever  be  the  joint  concerned,  in  arthrodesis  the  fol- 
lowing operative  technique  is  generally  followed  : — 

(1)  The  joint  surfaces  are  reached  by  incisions  similar  to 
those  for  arthrectomy  or  resection. 

(2)  The  ligaments  are  sufficiently  divided  to  make  visible 
the  whole  or  greater  part  of  the  articular  cartilage. 

(3)  This  cartilage  is  removed.  In  so  doing  a  sharp 
spud  (or  chisel  curved  on  the  fiat  at  one  end)  will  be  found 
very  convenient. 

(4)  Any  bone  which  would  interfere  with  proper  adjust- 
ment is  gouged  or  chiselled  off. 

(5)  All  fragments  are  carefully  picked  and  douched  out. 

(6)  If  necessary  for  retention  in  correct  position,  wires  or 
pins  are  inserted. 

(7)  The  wound  is  completely  closed,  ample  dressings, 
compressive  bandages,  and  splints  or  plaster  of  Paris  applied, 
the  limb  elevated  (the  foot  of  the  bed  if  the  joint  be  the  hip), 
and  the  Esmarch's  tourniquet  removed. 

Eochard,  who  gives  an  admirable  account  of  arthrodesis, 
with  references,  in  the  '  Eevue  d'Orthopedie  '  for  1890,  p.  115, 
says  that  Albert  and  Hoffa  both  recommend  that  the  wound 
should  be  made  to  suppurate  !  Certainly  Hoffa  would  not 
make  such  a  recommendation  to-day. 

Before  a  joint  can  be  fixed  in  a  good  position  it  has 
often  to  be  placed  there.    Hence,  especially  in  the  joints  of 
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the  lower  extremity,  arthrodesis  is  often  merely  the  final 
ojierativc  step  of  a  series.    For  instance  :  — 

The  head  of  the  femur  has  to  be  brought  forward  and 
downward  from  a  displacement  in  the  reverse  direction. 

The  knee-joint  surfaces  have  to  be  so  cut  as  to  obhterate 
a  genu  valgum  or  a  flexion. 

At  and  below  the  ankle  a  club-foot  or  a  flat-foot  has  to  be 
reduced. 

In  the  toes,  a  hammer-toe  or  a  hallux  valgus  has  to  be 
corrected. 

These  special  procedures  will  be  noticed  under  heads 
to  which  they  more  particularly  belong ;  e.g.  '  Congenital 
Dislocation  of  the  Hip.' 

Concerning  the  indications  for  arthrodesis  opinions  are 
greatly  divided. 

It  is  wrongly  stated  that  it  does  not  interfere  with 
growth,  even  when  done  in  childhood,  for  much  of  the  growth 
of  the  epiphyses  takes  place  from  the  articular  cartilage, 
though  perhaps  not  sufficient  to  materially  shorten  a  limb. 
Again,  it  is  a  serious  loss  even  to  a  paralysed  limb  to  lose  the 
capacity  even  for  merely  passive  extension  or  flexion.  And 
excellent  fixation  can  usually  be  got  from  appliances. 

On  the  other  hand,  appliances  wear  out,  break,  and  are  a 
great  source  of  trouble  to  the  poor  and  of  expense  to  the 
charitable.  There  are  cases  for  which  they  are  not  particularly 
well  adapted.  Sometimes  the  tendency  of  deformities  to 
relapse  is  too  strong  for  them.  And  there  are  patients  and 
parents  of  patients  who  cannot,  or  will  not,  do  justice  to 
appliances.    Also,  arthrodesis  is  not  a  dangerous  operation. 

When  both  lower  extremities  suffer  from  infantile  paralysis, 
it  is  very  advantageous  to  secure  firmness  in  one  of  them  by 
arthrodesis  of  the  knee  and  ankle,  and  of  the  hip  also  in 
some  cases. 

In  a  case  of  this  kind  with  very  loose  hip-joints  I  tried  to 
produce  anthrodesis  by  removing  the  cartilage  from  the  aceta- 
bulum and  femoral  head.  Osseous  ankylosis  did  not  take 
place,  but  there  was  increased  firmness  of  the  joint,  possibly 
from  adhesion  of  the  bone  to  the  capsule,  and  the  patient 
benefited  greatly  by  the  operation,  to  my  own  surprise. 

I 
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General  Eemarks. — Spastic  paralyses  attack  also  adults, 
but  as  most  of  the  cases  which  come  for  orthopfedic  treatment 
have  commenced  in  childhood,  and  as  the  cerebral  paralyses 
of  childhood  are  of  special  interest,  they  should  have  separate 
consideration. 

The  common  type  of  a  spastic  paraplegia  may  be  described 
as  follows : — 
A  child  with 

(1)  An  expression  of  head  and  face  itself  almost  diagnostic — 
open,  amiable,  smooth,  simple — doubly  childish  in  fact.  The 
term  '  rabbit-faced,'  which  has  been  applied  to  it,  is  not  inapt, 
but  suggests  something  a  little  repulsive,  whereas  the  look  is 
rather  pleasing  than  otherwise  to  those  who  do  not  know 
its  significance. 

'  Sometimes  called  '  Little's  disease,'  especially  by  the  Germans,  after  tbe 
late  Dr.  W.     Little,  who  published  a  very  graphic  description  of  it. 
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(2)  A  difficulty  in  walking  amounting  often  to  total 
inability — a  variety  of  cross-legged  progression,  the  knees 
dragged  stiffly  round  one  another,  the  heels  raised,  the  feet 
turned  somewhat  inwards,  the  knees  generally  bent. 

(3)  Spasticity, — the  '  lead-pipe  contracture,'  as  Weir- 
Mitchell  calls  it.  The  surgeon  finds  great  involuntary 
resistance  when  he  attempts  to  move  the  joints.  This 
resistance  can  be  overcome  without  causing  pain  (except  when 
permanent  shortening  of  tendons,  &c.,  has  taken  place),  but  the 
limbs  quickly  return  to  their  former  positions.  The  adductors 
of  the  thighs  and  the  muscles  of  the  calves  are  chiefly  affected. 

(4)  The  reflexes  are  increased,  except  when  strong 
contracture  of  the  opponents  has  supervened.  Then  the 
muscles  may  respond  sharply,  even  though  the  joint  itself 
does  not  move. 

(5)  '  Post-paralytic  movements  may  occur  in  the  limbs, 
though  they  are  more  noticeable  in  the  face  or  in  the  upper 
extremities  (in  diplegic  and  hemiplegic  cases).  Epileptiform 
convulsions  are  common. 

(6)  In  many  cases  the  intellect  is  weakened,  either  slightly, 
or  severely  even  to  idiocy. 

Scarcely  less  important  for  the  completion  of  the  picture 
are  certain  negative  details  :  — 

A.  There  is  rarely  any  true  atrophy,  although,  as  might 
be  expected,  the  affected  hmbs  do  not  usually  develop  quite 
to  their  normal  size.  In  very  exceptional  instances  hyper- 
trophy has  been  observed  (Gowers,  Sachs). 

B.  The  electrical  reactions  are  normal. 

C.  Micturition  is  rarely  affected. 

D.  The  stiffness  disappears  under  chloroform,  except,  in 
some  cases,  at  the  ankles  when  the  calf  muscles  have  under- 
gone shortening. 

The  lesion  is  either  congenital  or  has  begun  in  early 
infancy,  or,,  less  usually,  in  later  childhood. 

Although  the  cerebral  origin  of  such  cases  was  long  ago 
inferred  from  clinical  data,  it  is  only  in  the  last  fifteen  years 
that  strong  pathological  evidence  has  accumulated:  iEtio- 
logically,  these  cerebral  infantile  paraplegias  have  to  be 
studied  in  connection  with  similar  diplegias  and  hemiplegias. 

I  2 
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The  following  scheme  may  be  quoted  from  Sachs,'  who  goes 
very  fully  into  the  whole  subject : — 


paralyses 


Gkqup    II.  —  Birth 
paralyses 


Group  III.  — 
(acquired) , 
post-natal 
lyses 


Acute 
i.e. 
para- 


Classification  of  Infantile  Cerebral  Paralyses,  ivith  Notes  of  the 

Pathological  Conditions. 

Group  I. — Prfenatal    Gross  cerebral  defects  (true  '  Poren- 

cephalien ') . 
Haemorrhage  of  intra-uterine  origin 

(softenings  ?). 
*  Agenesis  corticalis.' 
Meningeal  haemorrhage.  (Barely  intra- 
cerebral haemorrhage.)      Sequelae : 
chronic  meningo-encephalitis.  Scle- 
rosis.   Cysts.     Atrophies  ('  Poren- 
cephalien '). 
Meningeal     haemorrhage.  (Barely 
intra-cerebral  haemorrhage.)  Em- 
bolism.   Thrombosis  (in  marasmic 
conditions,  and  especially  in  syphi- 
litic endarteritis). 
Consequences  of  these  vascular  lesions  : 
Cysts,   softening,   atrophy,  diffuse 
and  lobar  sclerosis. 
Chronic  meningitis. 
Hydrocephalus  (rarely  the  sole  cause). 
Primary  encephalitis  (Striimpell)  '? 

In  other  words,  Sachs,  after  a  careful  and  extensive  inquiry, 
concludes  that  the  causes  of  acute  cerebral  paralyses  in  child- 
hood do  not  essentially  differ  from  those  of  the  apoplexies  of 
adult  life. 

Concerning  the  second  group,  it  may  be  noticed  that 
Little,  many  years  ago,  called  attention  to  the  occurrence  of 
infantile  cerebral  palsies  as  a  sequel  of  delivery  by  forceps, 
although  he  seems  to  have  somewhat  exaggerated  the  relative 
frequency  of  the  action  of  this  cause.  Some  of  the  birth 
palsies,  indeed,  may  as  reasonably  be  attributed  to  difficult 
labour  itself  and  to  the  non-use  of  forceps.  Sachs's  observations 
go  to  prove  this. 

'  '  Die  Hirnliihmungen  der  Kinder,'  Volkmann's  Klin.  Vortr.  46,  47,  1892. 
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In  very  few  instances  indeed  is  the  paralysis  noticed  till 
long  after  birth,  and  then,  of  course,  the  cause  can  only  be 
inferred. 

A  few  positive  observations  of  the  occurrence  of  meningeal 
hemorrhage  in  connection  with  delivery,  by  forceps  have 
been  made,  the  first  by  Sarah  McNutt.^  Post-mortem 
examinations  by  Abercrombie  and  others  point  to  an  embolic 
origin  in  the  cases  reported  by  those  authors.  Gowers 
believed  thrombosis  to  be  more  common. 

Cysts,  softening,  atrophy,  and  sclerosis  are  doubtless 
secondary  conditions,  and  have  been  often  observed. 

Lastly,  there  is  the  question  of  '  primary  encephalitis.'  It 
appeared  to  Striimpell,  and  to  others  also  independently,  that 
a  rational  hypothesis  would  be  that  most  of  these  cases 
differed  only  from  infantile  paralysis  in  the  seat  of  lesion, 
and  that  they  really  arose  from  the  same  primary  infectious 
disease  which  is  so  liable  to  attack  the  anterior  cornua  of  the 
spinal  cord.  The  main  argument  against  this  theory  urged 
by  Sachs,  who  is  strongly  opposed  to  it,  is  the  rarity  with 
which  cerebral  palsies  have  been  noticed  in  connection  with 
epidemics  of  anterior  poliomyelitis.  I  think  the  force  of  this 
argument  is  a  little  discounted  by  the  possibility,  or  rather 
probability,  that  the  first  stage  of  such  a  cerebral  affection 
would  be  more  frequently  overlooked  or  incorrectly  diagnosed 
than  the  first  stage  of  infantile  paralysis.  Complete  loss 
of  power  with  rapid  wasting  more  quickly  strikes  the  eye 
of  the  parent,  or  even  the  medical  man,  than  spasticity 
without  wasting ;  and  convulsions  are  so  common  in  infancy 
that,  to  the  same  observers,  they  suggest  grey  powders  or  a 
hot  bath  rather  than  reference  to  a  specialist.  Sachs  himself 
quotes  a  report  by  Mobius,-  in  which  two  children  in  the 
same  family  were  attacked  simultaneously,  one  with  typical 
poliomyelitis,  the  other  with  typical  spastic  cerebral  paralysis. 

The  question  I  would  ask  is,  May  not  most  of  these  cases 
of  spastic  infantile  paralyses  be  due  to  infectious  brain  disease 
of  some  kind,  not  necessarily  identical  with  the  cause  of 
ordinary  infantile  (spinal)  paralysis  ?    The  syphilitic  cases 

'  American  Journ.  of  the  Med.  Sci.  vol.  i.  1B85. 
«  Schmidt's  Jahrbuch,  1884,  cciv.  S.  135. 
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are  obviously  of  such  a  nature.  Mere  presence  of  signs  of 
old  meningeal  bsemorrhage  is  far  from  being  a  positive  proof 
of  traumatism,  or,  at  least,  of  traumatism  pure  and  simple. 
The  history  of  these  cases  is  generally  obscure,  and  often 
unreliable,  reminding  one  of  the  account  frequently  given  by 
parents  of  the  origin  of  tuberculous  and  other  lesions  now 
positively  known  not  to  be  purely  traumatic  in  origin. 
In  225  cases  Sachs  found  the  localisation  as  follows  : — 


Boys 

Girls 

Total 

Eight  hemiplegia  

51 

30 

81 

Left  „   

40 

35 

75 

Diplegia  

21 

18 

39 

Paraplegia  

22 

8 

30 

134 

91 

225 

The  disproportion  between  the  sexes  has  not  been  found 
in  some  other  collections  of  statistics. 

The  hemiplegic  cases  are  at  first  sight  so  dilJerent  from  the 
others  that  the  reaUy  close  relationship  is  far  from  apparent. 

In  the  former  the  observer  is  struck  usually  with — 

(1)  The  dragging  and  stiffness  of  the  affected  leg. 

(2)  The  awkward  and  constrained  position  of  the  arm, 
with  elbow  bent,  fore-arm  pronated,  and  fingers  clasped  over 
the  thumb  in  the  palm  of  the  hand. 

(3)  The  facial  expression,  and,  in  many  cases,,  difficult 
speech. 

(4)  (Frequently)  choreiform  movements  of  the  face  and 
hand. 

But  the  increased  reflexes,  the  spasticity,  the  electrical 
reactions,  &c.,  as  well  as  pathological  observations,  demon- 
strate the  nature  of  such  cases. 

The  hemiplegias  have  two  great  advantages  over  the  para- 
plegias and  diplegias — they  get  about  better,  and  they  are 
not  so  liable  to  severe  mental  complications — i.e.  to  idiocy. 

A  peculiarity  about  the  reflexes  in  hemiplegics  is  that  they 
may  be  exaggerated  on  the  sound  as  well  as  on  the  paralysed 
side. 

Diagnosis. — Hemiplegias  and  diplegias  of  cerebral  origin 
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and  commencing  in  infancy  can  scarcely  be  mistaken  for  any 
other  affection,  miless  the  paralysis  almost  wholly  disappear 
and  spasmodic  movements  lead  to  diagnosis  of  true  chorea, 
or  epileptiform  convulsions  to  one  of  true  epilepsy,  or  unless 
idiocy  becomes  the  preponderating  condition.  In  almost  all 
cases  of  epilepsy,  and  in  many  cases,  apparently,  of  chorea, 
one  should  search  carefully  for  signs  of  old  paralysis,  for  ex- 
aggerated reflexes,  slight  contrac- 
tures, defects  of  speech,  &c.,  and  go 
carefully  into  the  history,  remember- 
ing the  possibility  in  question. 

To  give  the  diagnosis  from  in- 
fantile spinal  paralysis  would  be 
simply  to  repeat  the  whole  catalogue 
of  symptoms,  which  form  a  contrast 
rather  than  a  resemblance.  Only 
in  exceptional  cases  can  there  be 
difficulty.  Then  it  is  best  to  rely  on 
the  state  of  the  reflexes. 

Pkognosis. — This  concerns  (1) 
life,  (2)  the  paralysis,  (3)  the  intelh- 
gence,  (4)  fits.  Many  young  infants 
with  cerebral  paralysis  die  in  a  few 
months  or  years  in  a  state  of 
marasmus.  Older  children  are  in 
much  less  danger. 

The  paralyses,  except  in  con- 
genital cases,  often  diminish  greatly, 
and  even  in  part  disappear;  but 
some  of  those  which  remain,  espe- 
cially, as  has  been  stated,  those  of  the  flexors  of  the  leg  and 
ankle,  and,  it  may  be  added,  those  of  the  flexors  of  the  elbow, 
the  pronators  of  the  fore-arm  and  the  flexors  of  the  hand,  &c., 
are  apt  to  give  rise  to  contractures,  which,  when  real,  do  not 
disappear  under  chloroform  as  the  original  spasms  do. 

_  The  earlier  in  life  the  attack,  the  greater  the  risk  to  the 
mind  ;  but  it  must  not  be  forgotten  that  the  diplcgics  and 
paraplegics  suffer  more  in  this  respect  than  the  hemiplegics. 
Sachs's  observations,  wliich  are  in  agreement  with  those  of 


Fig.  57.— Illustrating  Mode 
OF  Progression  in  an  Ado- 
lescent WITH  Congenital 
Spastic  Paraplegia.  (After 
W.  J.  Little,  '  Lectures  on  De- 
formities.') 


120 


OBTHOPJEDIC  8UBGERY 


Gaudard,  Osier,  and  Wallenberg,  indicate  that  about  45  per 
cent,  of  all  infantile  cerebral  palsies  are  attacked  with  con- 
vulsions, that  nearly  50  per  cent,  of  the  hemiplegias,  36  per 
cent,  of  the  paraplegias,  and  29  per  cent,  of  the  diplegias 
suffer  in  the  same  way.  The  Jacksonian  type  is  rare,  a  fact 
which  has  an  important  bearing  on  our  next  section. 

Teeatment. — Of  radical  cure  in  these  cases  there  is  at 
present  no  hope.  Nor  can  there  be  in  the  future,  except 
from  the  very  earliest  diagnosis  and  the  most  prompt  treat- 
ment. Whether  we  are  within  measurable  distance  of  these 
it  is  not  easy  to  say.  Given  the  case  of  an  infant  which, 
after  a  difficult  birth  or  instrumental  delivery,  shows  signs  of 
intracranial  injury,  it  is  likely  that  a  careful  study  of  it  might 
lead  to  complete  cure  by  operation.  Of  late  years  I  have  met 
with  only  one  such  case  myself.  A  distinct  cranial  depression 
was  present.  Forceps  had  been  used,  but  the  surgeon  was 
quite  positive  they  had  not  been  applied  to  the  part 
depressed.  Presumably,  therefore,  the  injury  was  done  by 
the  narrow  maternal  j)assages  themselves.  I  was  only 
deterred  from  operating  by  the  advanced  stage  of  marasmus 
which  the  child  had  reached,  and  of  which  it  died  in  a  few 


Fig.  58. — AB  and  CD  aee  two  Back  Splints,  each  with  a  Footpiece,  at  B  and 
D.    EF  IS  a  Third  Splint  lashed  to  the  others. 

days  after  it  came  under  my  observation  and  a  few  months 
after  its  birth. 

Apart  from  such  considerations,  it  is  i^ractically  convenient 
to  deal  with  the  treatment  of  paraplegias,  hemiplegias,  and 
diplegias  separately. 

Spastic  x)araijlegias  benefit  by  orthopreclic  treatment  more 
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than  many  persons  think.  The  mdications  are  to  overcome 
contractures  by  tenotomy  and  myotomy,  and  to  educate  the 
affected  hmbs. 

The  adductors  of  the  thigh  and  the  tendo  Achilhs  should 
be  divided,  and  often  the  flexor  tendons  in  the  popliteal  space. 
The  last  should  be  done  through  an  open  incision,  the  others 
subcutaneously. 

It  is  not  necessary  to  apply  any  special  apparatus  im- 
mediately after  operation.  The  following  arrangement 
suffices : 

Place  each  limb  on  a  back  splint,  which  should  reach 
upwards  to  the  fold  of  the  buttock,  and  have  at  the  lower 
end  a  foot-piece. 

Keep  these  back  splints  wide  apart  by  lashing,  strapping, 
or  bandaging  them  to  a  third  splint,  in  such  a  manner 
that  the  two  back  splints  form  a  widely  open  inverted  Vj 
which  the  third  splint  converts  into  an  A-  Leave  these 
splints  on  for  a  week.  Then  take  them  off,  dress,  and  remove 
the  sutures'  from  the  popliteal  wounds,  and  commence  daily 
exercises,  replacing  the  compound  A  splint  upon  each  occa- 
sion. At  the  end  of  the  second  week  discard  splints  alto- 
gether and  increase  the  time  given  to  exercising. 

The  exercises  should  be  as  follows  :  The  patient  lies  on 
his  back.  All  the  movements  should  be  slow.  The  surgeon 
or  nurse  deals  with  one  leg  at  a  time.  First  he  straightens 
it  out  completely  in  every  joint.  Then  he  flexes  it  in  every 
joint.  Then  he  abducts  the  thigh  as  far  as  the  patient  can 
bear  it.  Then  he  repeats  these  movements  again  and  again. 
And  he  keeps  urging  the  patient  to  watch  carefully  what  is 
taking  place,  and  to  endeavour  to  assist  the  movements  with 
his  will.  For  a  long  time  this  endeavour  will  be  made  in 
vain  ;  but  the  object  of  the  exercises  is  precisely  to  make  it 
ultimately  successful.  Experience  has  shown  that  this  object 
can  often  be  in  a  great  measure  obtained  by  perseverance. 

Massage,  properly  so  called,  and  electricity,  are,  to  the  best 
of  my  belief,  of  small  value  in  these  cases. 

The  patient  must  be  supported  and  assisted  while  en- 
deavouring to  walk.  When  first  put  on  his  feet  after  opera- 
tion he  may  seem  more  helpless  than  l)efore.     But  by 
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persevering  in  the  educating  process  above  described  he  will 
ultimately  get  over  the  weakness  and  begin  to  profit  by  the 
tenotomies  he  has  undergone. 

Months  of  patience  maj  be  required,  but  it  is  worth  while 
to  persevere. 

Hemiplegias  generally  require  orthopaedic  treatment  of 
a  somewhat  different  kind,  and  are  more  easily  benefited  by 
instruments,  by  massage,  and  by  electricity.  Contractured 
joints  should  be  loosened  by  tenotomies,  &c.,  and  by  manipu- 
lation they  should  be  exercised  in  the  manner  just  described  ; 
and  either  weakness  or  tendency  to  re-contract  combated 
by  appliances  of  the  ordinary  kind  used  for  infantile  spinal 
paralysis  (q.v.). 

Troublesome  choreiform  movements,  of  the  hand  and  arm 
especially,  may  be  advantageously  checked  by  light  leather 
splints  and  straps,  which  must  be  arranged  to  suit  each 
particular  case. 

Diplegias  and  monoplegias  require  treatment  on  the  same 
principles. 

There  are  numerous  transitional  forms  of  these  paralyses. 
In  deciding  on  treatment,  the  degree  of  paralysis  in  each 
limb  requires  prime  consideration.  A  diplegic  case  may  be 
so  little  affected  on  one  side  as  to  be  practically  hemiplegic ; 
or  the  upper  limbs  may  have  recovered  so  far  as  to  reduce 
the  case  practically  to  paraplegia.  Or  the  case  may  be  so 
bad,  either  from  degree  of  paralysis  or  from  complications, 
especially  of  a  mental  kind,  as  to  make  orthopaedic  treat- 
ment hopeless. 

The  qaestion  of  operation  on  the  primary  seat  of  disease 
itself  arises  occasionally,  in  hemiplegic  cases  chiefly,  and  is 
then  usually  brought  forward  by  repeated  epileptiform 
attacks. 

A  great  deal,  of  course,  depends  on  the  probable  or  pos- 
sible pathological  condition.  Defined  and  comparatively 
superficial  lesions,  such  as  cysts  and  cicatrices  immediately 
on  or  beneath  the  dura  mater,  are  specially  suitable  for 
operation.  Gross  cerebral  defects,  atrophies,  and  scleroses, 
are  quite  the  reverse.  There  are,  however,  considerations 
which  modify  the  hopes  we  may  cherish  of  benefit,  even  in 
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the  former  class  of  cases.  A  cyst  implies  a  cavity  in  which 
it  lies,  and  a  cicatrix  a  deficiency  of  the  part  destroyed. 
An  American  surgeon  has  well  said  that  where  the  lesion  is 
a  hole  not  much  is  to  be  hoped  from  cutting  that  hole 
larger  ;  and,  further,  the  trouble  which  excites  to  operation  is 
often  due  not  directly  to  anything  in  the  primary  and  cerebral 
seat  of  disease  or  injury,  but  indirectly  to  secondary  degene- 
ration descending  from  it,  and  altogether  beyond  the  sphere 
of  operative  surgery. 

Nevertheless,  the  universal  indication  remains  to  remove 
causes,  especially  if  the  secondary  degeneration  shows  signs 
of  being  progressive  ;  and  the  experience  of  various  surgeons, 
especially  of  Horsley  in  this  countrj^,  shows  that  benefit 
does  sometimes  follow  operation.  What,  unfortunately,  still 
remains  doubtful  is  how  long  such  improvement  may  be 
expected  to  last. 

The  operation. — As  a  preliminary,  the  careful  considera- 
tion of  every  point  in  the  case  indicative  of  the  localisation 
of  the  lesion  is  imperative,  and,  it  ought  no  longer  to  be 
necessary  to  add,  the  strictest  preparations  for  guarding 
against  septic  infection.  Horsley's  method  of  exposing  the 
cranium  by  turning  down  a  flap  should  be  preferred,  and  the 
flap  should  not  be  too  small.  In  some  of  these  cases  an  effec- 
tive operation  demands  the  exposure  of  almost  the  whole 
of  that  part  of  the  motor  area  of  the  cortex  which  lies  on 
the  upper  and  outer  surface  of  the  hemisphere. 

Apparatus  for  searching  out  or  testing  precisely  the  position 
of  motor  centres  by  excitement  with  the  faradic  current  should 
be  at  hand,  and  the  needles  or  poles  should  be  scrupulously 
clean  and  aseptic. 

This  experimental  localisation  can  sometimes  be  made 
with  fair  accuracy  before  the  dura  mater  is  reflected,  and 
will  then  obviously  help  to  determine  the  position  and  extent 
of  that  reflection. 

The  bone  is  removed  either  by  the  surgical  engine,  or  by 
commencing  with  a  large  trephine  and  following  up  with 
cutting  forceps,  the  chisel  and  mallet,  and  the  occasional 
use  of  a  Key's  saw.    Free  removal  is  essential. 

The  first  indication  with  regard  to  cysts  and  cicatrices  is 


124 


ORTHOPEDIC  SUliGEUY 


to  dissect  them  carefully  out  and  remove  them.  But  in  the 
ease  of  large  cysts  this  may  not  be  possible.  They  should 
then  be  emptied,  and  packed  gently  with  iodoform  gauze, 
"which  should  have  been  preserved  in  1-20  carbolic,  and 
immediately  before  use  should  be  pressed  out  in  1-2000  sub- 
limate solution.  This  packing  serves  the  objects  of  (1) 
possibly  modifying  the  surface  of  the  cyst,  so  as  to  check 
re-formation  of  its  contents,  and  (2)  preventing  haemorrhage. 
Whether  iodoform  gauze  packing  be  used  or  not,  the  reflected 
flap  or  flaps  should  be  replaced,  a  sufficient  and  valvular 
aperture  being  left  for  the  removal  of  the  gauze.  In  the 
absence  of  packing,  the  dura  mater  and  the  periosteum  should 
be  each  closed  by  buried  sutures  of  fine  catgut,  without 
drainage,  and  the  scalp  flap  by  sutures  of  silkworm  gut. 
With  packing,  the  suturing  must  be  done  several  days  (about 
three)  after  the  operation.  If  sufficiently  sharp  needles  be 
used,  an  anaesthetic  will  scarcely  be  necessary. 

The  dressings  should  be  firm  enough  to  support  without 
pressing  heavily,  and  should  be  kept  accurately  in  place  by 
the  use  of  strapping  beneath  the  bandages.  Where  strapping 
has  to  pass  over  hair,  a  single  layer  of  bandage  should 
intervene. 

Cases  occur  in  which,  no  definite  lesion,  such  as  a  cyst  or 
cicatrice,  having  been  found,  bone  may  be  removed  freely  from 
the  surface  of  the  motor  area  and  not  replaced,  in  the  faint 
hope  of  benefit  from  simple  diminution  of  pressure. 

Congenital  Spastic  Eigidity  of  the  Limbs 

Children  are  sometimes  born  with  the  limbs  in  a  condition 
of  spastic  rigidity.  This  has  been  attributed  by  Erb  and  other 
neurologists  to  sclerosis  of  the  lateral  columns  of  the  spinal  cord. 
I  do  not  suppose  that  much  can  be  done  in  such  cases,  except 
to  prescribe  passive  exercise  and,  in  syphilitic  cases,  mercurial 
inunction. 
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Subjects  of  this  affection  are  occasionally  brought  to  the  ortho- 
pedic surgeon,  who  often  can  do  nothing  for  them,  or  at  least 
nothing  which  is  worth  doing,  if  regard  be  had  to  the  general 


Fig.  59. — James  E.  (aqed  16).  Fig.  60.— James  E. 


prognosis.  Still,  in  some  cases  it  is  right  to  correct  disabling 
contractures  by  tenotomy  and  myotom}^  And,  in  almost  all, 
massage  and  systematic  movements  and  exercises  may  make 
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the  limbs  more  useful  until  the  final  stage  arrives.  And  ex- 
tremely rare  cases  have  been  reported  in  which  arrest  of  the 
disease,  and  even  cure,  is  said  to  have  occurred. 

The  characteristic  of  this  affection  is  loss  of  power  in 
various  muscles,  combined  with  a  pseudo-hypertrophy  in 
some  of  them.  Very  commonly  the  calves  are  enlarged,  while 
the  pectorahs  major  and  latissimus  dorsi  are  wasted.  The 


EiG.  Gl.— Tom  E.  (aged  11).  1'ig.  02.-  Tom  E. 

These  four  illustrations  are  from  a  very  interesting  and  concise  account  of  '  A 
Pseudo-hypertrophic  Family,'  by  Dr.  F.  C.  Coley,  of  Newcastle,  in  the 
'  British  Medical  Journal '  for  1894,  i.  899.    (Photos  by  Messrs.  Taylor.) 


infraspinatus  is  one  of  the  muscles  often  enlarged.  Pseudo- 
hypertrophy of  the  infraspinatus  with  atrophy  of  the  pecto- 
ralis  major  and  of  the  latissimus  dorsi  is  very  significant. 

The  patient  walks — if  able  to  walk— with  his  legs  apart,  is 
apt  to  fall  frequently,  and  rises  again  in  a  curious  and  well- 
known  manner.    First  he  gets  on  his  hands  and  knees  ;  then 
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he  straightens  out  his  legs,  thus  raising  his  knees  from  the 
floor ;  then  he  puts  one  hand  on  the  corresponding  knee,  then 
the  other  hand  on  the  other  knee,  lastly  pushing  himself  up- 
right. 

The  reflexes  are  not  increased,  and  contractures  do  not 
occur  till  the  later  stages.    There  is  no  spasticity. 

Frequently  more  than  one  member  of  the  same  family  is 
affected. 

In  the  first  paragraph  of  this  brief  notice  it  has  been 
implied  what  the  surgeon  can  do  for  some  of  these  cases. 
He  can  ameliorate  matters  by  dividing  contracted  tendons, 
and  he  can  recommend  passive  exercises,  assisted  exercises, 
and  massage. 
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CHAPTER  VIII 

FLAT-FOOT  (TALIPES  VALGUS) 
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This  familiar  affection  often  receives  the  name  of  talipes 
valgus,  which  was  originally  given  to  it  with  the  idea  that  it 
constituted  the  direct  antithesis  of  tali^Des  varus.  But  the 
vast  majority  of  cases  of  talipes  valgus  have  no  resemblance 
either  in  origin  or  essential  nature  to  the  vast  majority  of 
cases  of  talipes  varus.  While  the  latter  are  almost  all  either 
of  congenital  or  of  paralytic  origin,  paralytic  flat-foot  is 
comparatively  uncommon ;  and  though  congenital  flat-foot 
is  found  frequently  when  it  is  looked  for,  yet  cases  of  it  severe 
enough  to  require  treatment  come  under  the  surgeon's  notice 
very  rarely  in  comparison  with  the  frequency  of  flat-foot  which 
has  been  acquired. 

Flat-feet  may,  first  of  all,  be  divided  into  non-congenital 
and  congenital.    The  former  are  sometimes  called  'acquired,' 
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or  '  static,'  or  '  inflammatory  ; '  or  even  the  physical  appear- 
ance of  the  foot  is  ignored  in  their  nomenclature,  and  they 
are  named  '  tarsalgia,'  or  '  tarsalgia  of  adolescents.'  All  the 
above  terms,  except '  acquired  '  and  'non-congenital,'  convey  a 
one-sided,  if  not  a  false,  idea  of  the  nature  of  the  disease,  as 
will  be  shown  presently. 


Congenital  Flat-foot 


The  arch  of  the  foot  varies  in  individuals,  in  families,  and 
even  in  races.  About  a  comparatively  flat-foot  thus  inherited 
there  is  nothing  pathological.  The  term  '  pes  planus  '  is  often 
applied  to  this  condition,  and  the  Germans  speak  of  it  as  '  der 
platte  Fuss,'  calling  the  more  serious,  non-congenital  condition, 
'  Plattfuss.'  Certainly  the  negro, 
and  possibly  the  Jewish  race,  are 
comparatively  flat-footed ;  but  well- 


FiG.  63. — Congenital  Flat-foot.  (After 
William  Adams.) 

arched  feet  seem  to  me  not  uncom- 
mon among  London  Jews.  The 
general  opinion  is  that  in  almost  all 
infants  at  birth  the  foot  is  flat.  But 
Dr.  John  Dane,^  who  took  tracings 
of  the  footprints  of  400  children, 
of  ages  ranging  from  nine  days  to  fourteen  years,  writes  that 
'  there  seems  to  be,  on  the  contrary,  a  distinct  arch  in  the  feet 
of  most  infants,  better  formed  in  one  foot  than  the  other. 


Fig.  64. — Position  of  Fcetus 
IN  Utero  which  may  lead 
TO  Congenital  Talipes 
Calcaneus  with  Flat- 
foot.  (Parker  and  Shat- 
tuck.) 


Boston  Med.  and  Surg.  Journ.,  October  23  ct  seq.,  1892. 
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and  persisting  until  they  are  about  eighteen  months  old.  In 
this  period  the  difference  in  the  arch  of  the  foot  between 
males  and  females  is  not  noticeable.  After  eighteen  months 
there  begins  to  be  a  distinct  breaking  down  of  the  arch,  which 
in  most  cases  is  wholly  lost,  the  two  feet  suffering  equally. 
For  the  next  year  and  a  half  the  feet  remain  distinctly  flat ; 
yet  even  during  this  period  isolated  tracings  appear  in  which 
the  arch  is  never  lost.'  Such  cases  are  '  always  females.' 
'  During  the  third  year  the  arch  is  slowly  rebuilt,  one  foot 
improving  before  the  other,  and  the  females  considerably 
earlier  than  the  males.' 

The  value  of  these  very  interesting  and  remarkable  observa- 
tions is  diminished  by  the  number  of  infants  and  very  young 
children  examined  not  being  given,  and  by  the  fact  that  they 


Figs  65  and  G(i.— Congenital  Flat-foot  with  Deficiency  of  Fibula  and  of  Toes. 
Note  the  mark  on  the  front  of  the  shin,  where  the  toe  is  said  to  have  lain 
at  birth. 

all  belonged  to  the  poorest  class,  staying  in  hospitals, 
nurseries,  and  orphan  asylums,  while  many  probably  suf- 
fered from  rickets.  Dr.  'Dane  says  the  rachitic  foot  seems  to 
have  an  inner  arch  quite  as  high  as  the  normal,  and  an  outer 
arch  much  higher    But  that  is  only  one  form  of  rachitic  foot. 
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The  skeleton  of  the  infant's  foot  is  so  thickly  covered  with 
soft  tissues  as  to  make  the  correct  determination  of  its  form 
difficult. 

The  most  marked  cases  of  valgus  of  the  foot  and  ankle  of 
the  newly  born  occur  in  conjunction  with  either  talipes  cal- 
caneus or  with  rudimentary  development  of  the  fibula  (see 
figs.  65,  66,  and  88).^  In  a  case  of  the  latter  described  by  Volk- 
mann  about  1872  or  1873,  seven  out  of  thirteen  members  of 
the  same  family  were  affected. 

A  curious  feature  of  the  cases  with  rudimentary  fibula  is 
the  mark  on  the  inner  and  front  part  of  the  shin.  It  is  said 
to  have  been  caused  by  the  toe  lying  there  in  utero. 

Holl  ^  says  that  congenital  flat-foot  is  sometimes  due  to 
cartilaginous  union  between  the  os  calcis  and  the  scaphoid. 


Acquired  or  Non-congenital  Flat-foot  (Pes  Valgus) 

Symptoms. — In  a  typical,  well-marked  case,  the  hollow  of 
the  instep  is  obliterated  and  the  foot  lies  flat  upon  the  ground 
from  heel  to  toes.  The  posterior  half  of  its  inner  border, 
instead  of  being 
straight,   is  convex, 

bulging  strongly  at  ^ 
the  seat  of  the  astra- 
galo- scaphoid  joint, 
i.e.  below  the  front 
of  the  inner  ankle. 
The  head  of  the  astra- 
galus and  the  tube- 
rosity of  the  scaphoid 

form  a  prominent  ^'^;~^'on-co>JGenital  Flat-foot  (Schreiber). 
and  solid   projection,  bead  of  astragalus. 

which  not  unfrequently  leads  the  inexperienced  into  a  diagnosis 
of  '  disease  of  the  tarsus.'  The  toes  are  extended  and  straight, 
unless  hallux  valgus  coexists,  and,  in  marked  cases,  the  heel 
tends  to  be  raised  (forming  a  kind  of  equino- valgus).  The 

^^""^  Wagstaffe's  case,  Journ.  of  Anat.  and  Physiol,  1872  ;  and 
Uidcler,  Lancjcnbcck's  Archives,  1888,  p.  .582. 

Med.  Record,  1881,  p.  113,  and  Langenbeck's  Archives,  xxv.  925. 
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front  of  the  foot  is  flattened  out,  and  often  broad-looking. 
The  inner  ankle  is  prominent.' 

The  sufferer  walks  without  elasticity,  something  like  a 
person  in  a  pair  of  slippers  down  at  heel.  He  turns  his  toes 
out — out  of  the  way,  as  it  were.    He  soon  tires. 

The  foot  is  generally  colder  than  normal,  and  the  veins  of 
the  leg  are  large — sometimes  varicose.    The  association  of 


Fig.  68. — Bachitic  Flat-foot  in  a  Child  with  Severe  General  Eickets 

(after  Lnke  Freer). 

varicose  veins  with  flat-foot  was  pointed  out  by  Stromeyer. 
The  calf  of  the  leg  is  wasted,  because  so  little  use  is  made  of 
its  muscles. 

The  amount  and  position  of  the  pain  are  variable,  according 
to  the  stage  as  well  as  the  degree  of  the  affection.    The  pain 

'  Talipes  valgus  must  not  be  confounded,  as  it  often  is,  with  the  distinct, 
though  frequently  associated  condition,  valgus  of  the  ankle.  The  latter  may 
coexist  with  either  talipes  valgus  or  talipes  varus,  or  with  an  almost  normal 
foot. 
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and  weakness  are  so  great  while  the  complaint  is  actually 
progi-essing  that,  as  above  mentioned,  flat-foot  is  sometimes 
named  '  tarsalgia.'  But  the  stage  of  pain  will  often  disappear 
spontaneously,  and  often  not  return  until  the  patient's  weight, 
increased  by  age  and  obesity,  throws  a  further  strain  on  his 
feet.  The  commonest  seat  of  pain  is  not  the  sole  near  the 
calcaneo-scaphoid  ligament,  but  rather  that  part  of  the 


Fig.  69. — Skiagram  of  Nokmal  Foot  (taken  by  Dr.  F.  H.  Low).  Note  the 
well-marked  outer  arch  {i.e.  angle  formed  by  the  calcaneum  with  the 
cuboid  and  base  of  metatarsus). 


dorsal  and  outer  aspect  of  the  foot  adjacent  to  the  outer 
malleolus.  Liicke  says  that  the  pain  usually  shows  itself 
first  in  the  astragalo-scaphoid  joint.  However  that  may  be, 
I  am  satisfied  that  more  patients,  when  they  come  for  treat- 
ment, complain  of  the  other  situation.  Pain  is  sometimes 
felt  near  the  metatarso-phalangeal  joints.  The  most  curious 
situation  is  the  heel,  and  there  are  cases  where  pain  is  felt 
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nowhere  else  but  there.  The  surgeon  must  then  beware  lest 
he  fail  to  recognise  the  true  nature  of  the  case. 

The  character  of  the  pain  is  usually  a  typical  'ache,' 
seldom  a  '  burning.'  Whether  its  exact  seat  is  in  osseous  or 
fibrous  structures,  and,  if  the  latter,  which  (e.g.  ligaments, 
aponeurosis,  or  tendons),  cannot  be  determined. 

The  range  of  motion  of  the  various  joints,  including  the 
ankle,  becomes  lessened.    In  the  severest  cases  ankylosis 


Fig.  70.— Skiagram  of  Flat-foot.    Case  of  C.  T.,  a  Young  Woman.  Shows 
Flattening  of  Outer  Arch  (skiagram  by  Dr.  Harrison  Low). 

sometimes  occurs.  Of  course  all  these  evils  are  not  developed 
suddenly  and  completely.  Flat-feet  exist  of  every  degree  ot 
severity,  and  may  remain  for  years,  or  even  for  a  lifetime, 
stationary  at  whatever  stage  they  may  have  reached.  Often 
the  first  symptoms  noticed  are  the  pain  and  the  easily  induced 
fatigue.  Sometimes  it  is  the  peculiar  gait.  Seldom  is  it  the 
change  in  the  shape  of  the  foot.  In  children  the  projection 
of  the  inner  ankle  is  apt  to  excite  early  attention.  It  is  best 
seen  from  behind. 
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Diagnosis— In  the  commencement  the  pams  of  flat-foot 
may  be  mistaken  for  nem-algia,  especially  when  the  pain  is  m 
the  heel.  But  neuralgia  of  the  foot  is  very  rare,  and  careful 
inspection  of  the  foot  will  discover  some  slight  alteration  m 
its  shape  if  it  is  really  a  case  of  incipient  flat-foot.  Also,  it 
will  be  found  that  the  pain  is  reheved  by  rest  and  brought  on 
by  exercise. 

At  a  later  stage  the  projecting  head  of  the  astragalus,  with 
the  adjacent  scaphoid,  is  sometimes  mistaken  for  bony  en- 
largement due  to  struma  or  to  rheumatism. 


Fig.  71. — Otheb  and  Wobse  Foot  of  same  Patient 
(skiagram  by  Dr.  Harrison  Low). 

Prominence  of  the  head  of  the  astragalus  and  tuberosity 
of  the  scaphoid,  appearing  first  during  adolescence,  is  immea- 
surably more  likely  to  be  due  to  flat-foot  than  to  strumous 
disease  or  to  rheumatism.  The  coexistent  sinking  of  the 
plantar  arch,  flattening,  with  sometimes  increased  breadth  of 
the  foot,  and  tendency  to  slight  equinus,  usually  confirm  the 
diagnosis.  The  swelling  is  neither  hot  nor  tender,  as  in 
tubercular  disease,  and  there  is  seldom  any  history  of  chronic 
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rheumatism  in  the  foot ;  though  rheumatic  fever  does 
occasionally  precede  flat-foot. 

Anatomy. — There  is  a  very  general  impression  that  the 
chief  anatomical  feature  of  flat-foot  consists  in  a  lengthening 
of  the  inferior  calcaneo-scaphoid  ligament,  and  that  the  con- 
sequent relaxation  permits  the  arch  of  the  foot  to  sink  in. 

Symington  writes  that  in  a  well-developed  foot,  in  M'hich 
the  muscles  had  heen  dissected,  but  the  ligaments  were  still 
entire,  he  divided  the  ligament  and  made  firm  pressure, 
through  the  tibia,  upon  the  astragalus,  and  that  this  failed  to 
produce  any  abnormal  displacement  of  the  astragalus.  Von 
Meyer  measured  six  normal  and  five  flat  feet,  and  found  no 
lengthening  of  the  ligament  in  the  latter.  It  is  true  that  a 
lengthening  has  been  found,  by  a  different  system  of  measure- 
ment, in  at  least  one  case,  but  no  one  pretends  that  relaxed 
ligaments  cannot  coexist  with  flat-foot. 

The  most  striking  anatomical  features  of  this  maladj'-  are 
(1)  the  alterations  in  the  shapes  and  relative  positions  of  the 
bones  and  of  certain  joint  surfaces,  and  (2)  not  a  lengthening, 
but  a  shifting  of  certain  ligaments. 

The  head  of  the  astragalus  becomes  prominent  on  the 
inner  aspect  of  the  foot  and  sinks  downwards.  The  scaphoid 
moves  outwards  and  upwards  from  its  usual  place  on  the 
head  of  the  astragalus,  and  in  so  doing  does  not  stretch 


Fig.  72. — View  fuom  Inneu  Side  of  Bones  of  Flat-foot  (Lorenz). 
c,  inferior  calcaneo-scaphoid  ligament. 

the  calcaneo-scaphoid  ligament,  but,  as  it  were,  takes  ivith  it 
the  calcaneal  insertion  of  that  lifiament,  which  tends  to  become 
greatly  thickened.    The  joint-cartilage  on  the  head  of  the 
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Fig.  73. — Astragalus  feom  a  severe  Case 
OF  Flat-foot  (Lorenz).  Upper  and  Inner 
Aspect. 

The  cartilage  is  perfect  at  c,  defective  at  d  and 
at  m  ;  b  is  wholly  in  front  of  the  ankle-joint. 


astragalus  alters  its  position  and  shape  to  adapt  itself  to  the 
new  relations  between 
the  two  bones. 

A  prominent  angle 
divides  the  surface  of 
this  cartilage  into  two 
parts,  the  upper  and 
outer  corresponding  to 
the  scaphoid,  the  lower 
and  inner  to  the  infe- 
rior calcaneo- scaphoid 
ligament.  The  larger 
the  latter  in  proportion 
to  the  former,  the  worse 
the  flat-foot.  The  head 
of  the  astragalus  is 
directed  abnormally 

downwards  and  inwards.  While  the  axis  of  its  trochlear 
sm'face  normally  runs,  if  extended,  between  the  second  and 
third  toe  (Symington),  in  severe 
flat-foot  it  may  pass  internal 
to  the  ball  of  the  great  toe. 
The  outer  part  of  the  astragalus 
neck  is  much  shortened,  and 
there  rises  up  from  it,  in  many 
bony  crest,  which 
seems  to  be  analogous  to  the 
osteophytic  formation  seen 
often  on  the  thinner  sides  of 
the  wedge-shaped  vertebrae  in 
scoliosis.  This  crest  tends  to 
check  the  progress  of  the  de- 
formity. 

The  cartilage  on  the  surface  fig.  74.-Astragalus  in 
articulating  with  the  inferior 
calcaneo  -  scaphoid  ligament 
tends  to  degenerate,  and  ulti- 
mately to  disappear,  the  ligament  sooner  or  later  becoming 
practically  periosteum.    A  last  stage  of  this  process  ends  in 


Flat-foot 
(Schreiber) ;  shows  in  a  less  dia- 
grammatic way  the  same  features 
as  the  preceding  figure. 
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ankylosis  of  the  three  principal  tarsal  bones  (see  figs.  75  and 
76,  from  Cha,put). 

The  scaphoid  becomes  thinner  than  normal  on  its  upper 
and  outer  aspect,  in  severe  cases  strikingly  so,  and  seems  to 
be  rotated  on  its  sagittal  axis,  so  as  to  bring  its  tuberosity 
downwards.  The  cuboid  approaches  to  the  outer  malleolus, 
and  the  joint  between  the  inner  and  middle  cuneiform  grows 
more  oblique. 

The  muscles  and  tendons  alter  in  length,  in  correspondence 
with  the  alterations  in  the  bones  and  joints. 

In  congenital  cases  of  extreme  severity  the  several  inser- 
tions of  the  peroneus  longus  have  a  very  abnormal  appearance. 


0'  .0 


Fig.  75. — Astragalus,  Scaphoid,  and  Fig.  76. — View  of  Chaput's  specimen 

Os  Calcis  roEMiNG  ONE  BoNY  Mass.  fi'om  above. 
(From  a  case  of  Flat-foot.  After 
Chaput.') 


The  illustrious  Duchenne,  and,  after  him,  many  of  his  country- 
men, have  held  that  flat-foot  is  due  to  paralysis  of  this 
muscle,  while  Henke  blamed  the  tibialis  posticus.  That  flat- 
foot  does  occur  of  paralytic  origin  is  indisputable  ;  but  those 
cases  whose  origin  is  certainly  paralytic  are  strikingly  different 
in  symptoms,  in  history,  in  progress,  and  in  the  age  and 
appearance  of  the  sufferers  from  the  great  majority  of  cases 
of  flat-foot,  whose  relationships,  it  may  be  repeated,  are  not 
with  the  subjects  of  infantile  paralysis,  but  with  those  of 
scoliosis  and  genu  valgum.  That  the  muscles  should  waste 
and  degenerate  when  the  deformity  of  the  foot  and  ankle  is 
severe  is  natural.    During  the  painful  stage  they  sometimes, 

I  Lc  Progn's  Mddical,  188G,  p.  857. 
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probably  from  reflex  irritation,  tend  to  give  to  the  ankle  and 
tarsal  joints  a  rigidity  which  can  be  removed  by  anaesthesia, 
either  general  or  local. 

The  natural  development  of  the  arch  of  the  foot  is  often 
attributed  to  the  action  of  the  muscles.  I  do  not  know  what 
are  the  proofs  that  the  joints  and  bones  are  pulled  into  shape 
by  the  normal  muscles.  What  muscles  arch  the  Eoman 
nose  •? 

A  person  may  suffer  from  a  slight  degree  of  flat-foot 
unknown  to  himself  until  the  characteristic  pains  are  evoked 
accidentally;  e.g.  by  some  traumatism,  or  by  prolonged  exertion 
following  insufiicient  exercise.  This  was  noticed  in  a  gentle- 
man after  a  '  partially  ruptured  soleus  '  had  been  treated  by 
plaster  of  Paris,  and  is  sometimes  observed  in  connection  with 
corns,  which  disturb  the  gait  and  over-fatigue  certain  muscles, 
especially  the  peronei. 

The  OS  calcis. — This  bone  is  described  as  being  '  rotated  ' 
inwards.  It  is,  I  think,  rather  moved  outwards  in  the  cir- 
cumference of  a  circle  whose  centre  is  at  or  close  to  the  ankle- 
jomt.  This  is  well  seen  by  inspecting 
a  living  patient  from  behind.  Only 
its  internal  tubercle  and  its  anterior 
tubercle  transmit  the  body-weight  to 
the  ground.  The  external  tubercle  is 
raised  out  of  contact  with  the  ground. 
Like  the  astragalus,  this  bone  has  its 
long  axis  incliaed  abnormally  inwards 
and  downwards.  The  sustentaculum 
tali  diminishes  in  size  and  tends  to 
lose  its  cartilage  and  its  shape.  The 
astragalo-calcaneal  joint  gapes  some- 
what posteriorly.  A  new  facet  forms 
on  the  outer  surface  of  the  os  calcis 
for  articulation  with  the  blunted  point 
of  the  external  malleolus  ;  so  that  in 
severe  cases  the  hody-iveir/ht  is  trans- 
mitted in  fjreat  part  directly  through  the  ^fibula  to  the  os  calcis. 
This  arrangement  and  the  above-mentioned  crest  on  the 
upper  and  front  part  of  the  shortened  astragalus  neck  tend  to 


Fig.  77  shows  New  Auticu- 
LAK  Surface  on  Tip  of 
Outer  Malleolus  for 
Articulation  with  Os 
Calcis  (after  Chaput). 
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put  a  natural  check  on  the  advance  of  the  deformity,  and 
help  to  enable  even  the  severest  cases  to  walk. 

Etiology. — Non -congenital  fiat-foot  almost  always  attacks 
young  people  either  at  or  near  the  period  of  adolescence,  and 

especially  those  engaged  in 
some  occupation  which  re- 
quires much  standing  or 
walking,  or  carrying  heavy 
burdens.  Hence  errand- 
boys,  porters,  locksmiths, 
waiters,  servant-maids,  and 
shop-girls  form  a  large  pro- 
portion of  the  sufferers. 
Still,  only  a  minority  even 
of  such  people  acquire  flat- 
foot.  This  influence  of  occu- 
pation has  been  grossly 
exaggerated,  and  the  neces- 
sity of  some  predisposing 
cause  is  pretty  generally 
granted.  Until  lately  it  has 
been   the  custom  to  give 

or 

'  relaxation,'  or  *  flabbiness,' 
as  the  predisposing  cause  in  question,  and  the  difficulty  pre- 
sented by  the  fact  that  large  numbers  of  those  who  suffer 

are  neither  weak,  nor  relaxed,  nor 
flabby,  while  many  who  esca^De  are 
very  weak,  &c.,  has  been  got  over  by 
asserting  that  the  strong-looking, 
firm-fleshed  young  folk  with  flat- 
foot  have  really  had  the  affection 
from  childhood  or  infancy,  but  have 
only  begun  to  be  troubled  with  it 
when  they  undertook  some  extra 
labour.  Neither  in  books  nor  in 
clinical  work  have  I  seen  evidence  of 
this  view  being  anything  but  a  manufactured  one,  made  to  fit 
a  theory. 


Fig,  78. — Seveee  Flat-eoot  with  slight 
Knock-knee  (from    a   photo  by  Di-. 
James  Allan  of  a  girl  aged  14).  Pos- 
terior View.    Note  valgus  of  left  ankle  n         '  wpakiipsq  ' 
and  angle  formed  by  heel  with  leg.         musCUiai  weaKneSS, 


Fig.  79. — Paralytic  Pes 
Valgus  (after  Wm.  Adams). 
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Flat-foot  occurs  in  persons  of  the  same  age  as  those  who 
suffer  from  genu  valgum  and  lateral  curvature,  and  I  agree 
with  those  pathologists  who  beheve  that  all  these  varieties  of 
deformity  are  of  rachitic  origin.  Or,  rather,  I  would  put  it 
that  their  essential  cause  is  an  unnatural  Hability  of  the  bones 
to  grow  into  defective  shapes,  either  spontaneously  or  under 
the  influence  of  statical  and  dynamical  forces  which  would 
scarcely,  if  at  all,  deform  a  healthy  individual.  And  it  is 
certain,  as  may  easily  be  seen,  in  connection  with  both  genu 
valgum  and  scoHosis,  that  the  Hability  to  deformed  growth, 
though  strongest  near  epiphysial  and  diaphysial  cartilages, 
yet  affects  interstitial  growth  and  that  of  the  whole  extent  of 
the  bone. 

As  a  matter  of  fact,  a  not  inconsiderable  number  of  young 
children  with  rickets  develop  flat-foot  as  an  obvious  and 
indubitable  part  of  that  affection.  The  rachitic  flat-foot  of 
young  children  is,  I  believe,  universally  regarded  as  an 
affection  primarily  of  osseous,  and  not  of  muscular  or  liga- 
mentous origin. 

The  commonest  cause  of  traumatic  flat-foot  is  fracture  of 
the  upper  bones  of  the  ankle-joint ;  and  the  chief  anatomical 
peculiarities  (mal-union  or  non-union  of  the  tibia  and  oblique 
union  of  the  fibula),  and  a  consequent  subluxation  of  the 
whole  foot  outwards,  bringing  its  inner  border  to  the  ground. 

Traumatic  talipes  valgus,  or  flat-foot,  has  usually,  there- 
fore, its  anatomical  seat  in  and  above  the  ankle-joint,  while 
ordinary  flat-foot  presents  changes  principally  in  and  heloiv 
the  ankle-joint. 

Both  varieties  are  liable,  especially  in  middle-aged  people, 
to  become  complicated  with  rheumatoid  arthritis  of  the  altered 
joints.  It  is  not  always  easy  to  judge  which  has  been 
primary,  the  flat-foot  or  the  rheumatism  (gonorrhoeal  or 
otherwise) . 

Prognosis. — So  far  as  the  shajjc  of  the  foot  is  concerned 
no  improvement  whatever  can  be  expected  to  occur  spon- 
taneously, except  in  young  children.  The  mechanical  con- 
ditions, and  especially  the  action  of  the  weight  of  the  body 
pressing  down  on  the  arch  of  the  foot  during  the  acts  of 
walking  and  standing,  tend  powerfully  in  the  opposite  direction. 
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Nevertheless,  most  cases  of  fiat-foot  stop  short  of  the 
extreme  degree  and  remam  stationary  for  years,  or  for  life,  at 
a  certain  point. 

With  regard  to  the  pain,  that  has  a  striking  tendency  to 
ultimately  pass  away,  often  without  treatment. 

With  the  pain  goes  most  of  the  disability,  and  when  exer- 
cise again  becomes  painless  and  possible,  strength  rapidly 
returns. 

But  the  style  of  the  gait  is  permanent^  more  or  less 
spoiled. 

As  with  lateral  curvature  and  with  genu  valgum,  the 
patient  may  get  along  well  for  years,  only  to  relapse  in  middle 
age  or  advanced  life.  Such  relapses,  in  cases  either  of  genu 
valgum  or  flat-foot,  are  usually  associated  with  increase  of  fat 
and  body-weight.  The  painfulness,  disability,  and  tendencj' 
to  be  quickly  fatigued  once  more  drive  the  patient  to  seek 
medical  advice. 

The  prognosis,  when  modified  by  treatment,  may  be  fairly 
stated  as  follows  :  There  is  no  complaint  more  easy  to  palliate 
and  there  are  few  more  troublesome  to  cure,  at  least  without 
operation.  By  the  word  '  cure  '  is  to  be  understood  a  satisfac- 
tory removal  of  the  deformity  and  a  restoration  of  the  arch. 

Tkbatment. — Individuals  who  have  no  pain  or  disability, 
who  walk  and  run  powerfully  and  well,  but  who  have  feet 
with  arches  less  marked  than  the  average,  need  no  treatment 
at  all.  They  are  very  numerous,  and  their  condition  has 
probably  nothing  pathological  about  it. 

On  the  other  hand,  cases  in  which  pain  is  felt,  or  weak- 
ness, or  in  which  the  gait  is  affected,  cannot  be  treated  too 
promptly,  as  pathological  flat-foot  is,  up  to  a  point  varjdng 
with  each  person,  progressive,  and  easier  to  check  than  to  cure. 

Traumatic  flat-foot  is  not  very  amenable  to  the  treatment 
we  are  about  to  describe,  and  will  be  referred  to  separately 
afterwards. 

The  indications  in  most  cases  of  flat-foot  are  : 

1.  To  mechanically  support  the  plantar  arch  both  when 
the  patient  is  at  rest  and  in  motion. 

2.  To  train  the  muscles  to  assist  in  supporting  the  plantar 
arch  when  the  patient  is  in  motion. 
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3.  To  relieve  pain. 

4.  To  treat  the  causes  of  the  affection,  when  they  can  be 
discovered. 

5.  To  resort  to  active  measures  to  restore  an  obhterated 
arch,  or  to  stiffen  the  astragalo-scaphoid  joint,  or  to  cure 
in-ankle  when  the  case  demands  it. 

Indication  1.— Its  fulfihnent  is  attempted  by  a  great 
variety  of  appHances. 

One  of  the  simplest  and  the  one  in  most  common  use  is 
the  valgus  sole,  made  of  steel  covered  with  leather. 

It  ought  theoretically  to  be  a  spring,  but  the  flange  rising 
up  on  its  inner  side  stiffens  it  and  destroys  any  spring  it 
would  otherwise  possess.  This  is  a  defect ;  and  it  is  very 
doubtful  whether  compensating  good  arises,  because  a  case  of 
valgus  sufficiently  pronounced  to  require  inward  pressure  will 
soon  evade  the  action  of  a  mere  valgus  sole  lying,  perhaps, 
loose  in  an  ordinary  boot. 

As  the  valgus  sole  acts  essentially  as  a  stiff  support,  it 
ought,  in  the  case  of  patients  who  can  afford  it,  and  especially 
in  cases  of  any  severity,  to  be  made  to  exactly  fit  a  cast  of 
the  foot,  the  cast  being  taken  as  the  patient  sits  in  a  chair 
with  the  leg  below  the  knee  perpendicular  and  no  weight  on 
the  foot. 

The  question  of  Jit  is  here  a  very  important  one,  and 
neglect  of  it  is  the  chief  reason  why  valgus  soles  often  cause 
pain  and  do  no  good. 

Another  simple  form  of  support  is  the  valgus  pad. 

The  instrument-makers  construct  this  of  indiarubber. 
Intelligent  patients  can  make  it  for  themselves  of  horsehair. 
The  horsehair  pad  is  more  comfortable  than  the  rubber,  and 
quite  as  effective.  Its  proper  size  is  usually  as  thick  as  the 
patient's  hand,  and  not  quite  so  large  as  the  palm  of  his  hand. 
It  is  best  made  of  a  small  woollen  bag,  stuffed  neatly  and 
smoothly  with  horsehair,  which  can,  in  towns,  be  bought  at 
the  upholsterer's. 

Eaising  the  inner  border  of  the  heel  and  sole  of  the  boot 
by  making  it  thicker  than  the  outer  tends  to  throw  the  foot 
and  ankle  towards  the  varus  position,  and  gives  relief  to  many 
cases,  so  long  as  the  boot  is  not  old  and  loose.    About  one- 
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fourth  of  an  inch  is  a  sufficient  addition  in  most  of  the  cases 
really  suitable  for  this  treatment. 

A  steel  spring  let  into  the  waist  of  the  boot,  and  carried 
also  backwards  into  the  heel  and  far  forward  into  the  sole,  is 
a  very  good  thing ;  and,  in  the  long  run,  it  is  best  that  this 


Fig.  80. — Boot  with  Low  and  Long  Heel  and  Stiff  Waist,  suitable  for 
Flat-foot,  especially  if  complicated  with  Hallux  Flexus  ok  Hallux 
Valgus. 

should  be  left  really  as  a  spring,  and  not  stiffened  by  adding  to 
it  an  internal  flange  like  that  of  the  common  valgus  sole. 

Meyer  recommended  a  wide  heel  extending  far  forward 
and  an  inch  and  a  half  thick  (3  to  4  centimetres). 

I  usually  recommend  (1)  a  rather  low  heel  carried  forward 
three-fourths  of  an  inch  under  the  waist  of  the  boot,  (2)  a  stiff 
sole,  and  (3)  either  a  steel  spring  let  into  the  waist,  or  else  a 


Fig.  81. — Diagram  of  Soles,  &c.  of  the  same  Boot. 

valgus  plate  or  a  horsehair  pad  inside  the  boot,  between  it 
and  the  stocking. 

Not  a  few  bootmakers  are  quacks,  and  prone  either  to 
disobey  the  surgeon's  orders,  hitroducing  '  improvements '  on 
them,  or  else  to  shake  the  patient's  confidence  by  hinting  that 
they  know  something  better. 
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It  is,  unfortunately,  sometimes  necessary  to  add  something 
to  the  above  plates  and  springs  to  keep  them  in  correct 
position.  The  usual  addition  is  a  steel  upright  on  the  outer 
side  of  the  leg,  but  sometimes  on  the  inner,  and  sometimes 
even  double.  It  has  occurred  to  various  surgeons  to  use  this 
for  the  attachment  of  straps  (leather  or  elastic),  which  extend 
down  to  the  inner  or  to  the  outer  border  of  the  instep  (or 
even  completely  round  it  like  a  stirrup),  and  suspend  it  in 
corrected  position.  Walsham's  apparatus  is  described  in  the 
'Lancet'  for  1885,  i.  155;  F.  K.  Green's  in  the  'Lancet' 
for  1885,  ii.  1184.  The  latter  is  not  so  much  intended  for 
flat-foot  as  for  slight  cases  of  valgus  ankle. 

Indication  2. — The  muscles  which,  when  exerted,  help  to 
support  the  plantar  arch  are  those  which  raise  the  body  on 
tiptoe,  and  therefore  two  simjple  and  excellent  exercises  for 
flat-foot  are  (1)  rising  up  and  down  on  tiptoe,  and  (2)  walking 
about  on  tiptoe.  In  both  these  exercises  the  knees  should  be 
kept  straight,  if  the  plantar  arch  is  to  be  influenced  as  effec- 
tually as  possible.  Mr.  Ellis,  of  Gloucester,  is  the  most 
persistent  advocate  of  this  treatment.  Influenced  by  his 
teaching,  I  have  recommended  it  to  almost  every  case  of  my 
own  for  fifteen  years,  and  have  generally,  I  believe,  seen 
benefit  from  the  exercises.  But  it  does  not  restore  the  arch 
when  lost,  and  does  not,  when  unassisted,  materially,  or  even 
at  all,  improve  the  shape  of  an  arch  merely  impaired. 

Nor  is  it  right  to  expect  strengthening  the  muscles  to  fit 
them  for  doing  what  it  is  not  hkely  is  their  proper  duty — 
namely,  forming  the  mainstay  of  the  arch  of  the  foot  of  a 
person  when  standing  at  ease.  I  cannot  myself  believe  that 
Nature  ever  contemplated  such  a  waste  of  force.  Assuming 
man  to  be  what  he  is  by  the  survival  of  the  fittest,  persons 
whose  plantar  arches  require  to  be  kept  in  shape  by  ceaseless 
muscular  effort,  even  when  in  attitudes  of  rest,  were  not  the 
fittest  to  survive.  In  attitudes  of  rest,  then,  flat-feet  should 
have  mechanical  support,  but  for  movement  the  muscles 
should  be  strengthened  by  exercise  and  by  general  attention 
to  health  and  nutrition. 

Of  course  electricity  has  been  recommended.  Faradisa- 
tion of  the  peroneus  longus  was  much  used  by  those  who 
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believed  in  what,  I  think,  may  now  be  safely  termed  the 
*  exploded '  theory,  which  attributed  flat-foot  to  paralysis  of 
that  muscle.  The  constant  current  is  still  sometimes  used  to 
strengthen  the  muscles  of  the  leg.  Ascending  and  descending 
currents  are  alternated.  In  but  few,  if  any,  cases,  in  my 
opinion,  are  the  effects  worth  the  time,  trouble,  and  money 
thus  expended. 

Indication  3. — The  relief  of  pain  is  generally  accomplished 
incidentally  by  the  measures  above  mentioned.  Eest  is  the 
most  potent  agent  in  this  respect,  and  support  to  the  arch 
gives  it.  A  few  days'  rest  in  bed  is  often  very  beneficial.  The 
horizontal  position  alone,  assisted  by  the  action  of  gravity, 
tends  also  actually  to  restore  the  plantar  arch.  Hot  fomenta- 
tions are  seldom  necessary,  and  never  except  temporarily. 
Ordinary  stimulating  liniments  are  sometimes  beneficial. 
And  the  rubbing  itself  does  some  good,  especially  if  extended 
up  the  leg.  Prof.  H.  A.  Wilson,  of  Philadelphia,  recommends 
the  use  of  local  baths  of  superheated  air,  combined  with 
manipulation.^ 

Indication  4. — The  prime  cause  of  the  affection  being 
almost  always  either  rickets  '  of  adolescence  '  or  of  childhood, 
and  especially  the  former,  the  digestion,  the  menses,  the 
clothing,  the  hygienic  surroundings,  the  personal  habits  should 
be  considered,  and  proper  treatment  instituted  to  correct  such 
errors  as  may  be  discovered.  As  a  rule  little  can  be  done  in 
this  direction.  Often  it  is  not  a  present  malady,  but  the 
efi'ects  of  one  passed  away,  with  which  the  surgeon  has  to  deal. 
But  this  observation  applies  less  to  flat-foot  (because  of  its 
early  painfulness)  than  to  other  manifestations  of  rachitis 
adolescentiura . 

Indication  5. — Active  measures  for  restoration  of  an 
obliterated  plantar  arch  may  be  classified  as  follows  : 

1.  Gentle  and  gradual  efforts  to  restore  the  arch,  mam- 
taining  the  improvement  by  such  appliances  as  a  Scarpa's  shoe, 
adapted  to  valgus,  or  by  plaster  of  Paris,  or  by  poroplastic. 

2.  The  same,  with  tenotomy. 

3.  Osteoclasis.  This  may  be  either  manual  or  instru- 
mental. 

'  Annals  of  Stirgerij,  February,  1899. 
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4.  Osteotomy. 

In  children  and  adolescents  gradual  efforts,  combined  with 
rest,  will  not  only  relieve  the  pain  of  flat-foot,  but  will  to  some 
extent  remove  deformity — probably  that  part  which  depends 
on  the  slipping  upwards  of  the  scaphoid  over  the  astragalus 
head — the  subluxation  in  fact.  I  can  scarcely  think  that, 
except  in  the  youngest  children,  they  could  materially  affect 
the  shape  of  the  astragalus. 

Tenotomy  of  such  extensor  tendons  as  appear  to  most 
resist  the  rectification  not  only  favours  that,  but  also,  as 
Paulet  and  Chauvel  have  shown,  gives  the  peroneus  longus  a 
better  chance  to  retract  and  brace  up  the  arch  of  the  foot. 
I  have  had  no  experience  of  tenotomy  with  gradual  treat- 
ment by  such  appliances  as  Scarpa's  shoe ;  but  I  have  seen 
good  results  from  tenotomy  combined  with  forcible  rectifi- 
cation under  ether,  and  then  fixation  for  two  or  three 
months.  And  I  have  followed  the  patients  for  periods  of  one 
or  two  years. 

This  forcible  rectification,  called  sometimes  '  Brisement 
force,'  practised  by  Langenbeck  and  Eoser  in  Germany, 
Trelat  in  France,  Willett  in  London,  and  indeed  by  many 
other  surgeons,  deserves  to  be  tried  on  cases  of  medium 
severity  which  do  not  get  sufficient  relief  from  measures  less 
expensive  of  hospital  accommodation.  Nevertheless,  its  results 
are  apt  to  disappoint  if  the  patient  is  kept  in  view  long 
subsequently. 

Operation. — The  patient  being  anaesthetised  and  not  lying 
on  too  high  a  table  for  the  surgeon,  the  latter  grasps  the  foot 
with  one  hand  and  the  leg  with  the  other,  and,  partly  by  a 
succession  of  short  jerks  and  partly  by  main  force,  presses  the 
foot  into  a  position  of  varus,  with  the  medio-tarsal  joint  as 
much  flexed  as  possible.  Or  a  large  '  wrench '  such  as  Thomas's 
may  be  used.  Still  keeping  the  patient  anaesthetised,  plaster- 
of-Paris  bandages  are  then  applied  over  either  a  woollen 
stocking  or  a  flannel  roller.  Six  weeks  is  the  minimum  time 
the  plaster-case  should  be  left  unremoved,  and  the  foot  is  not 
to  be  used  at  all  during  that  time,  unless  the  patient  can  walk 
on  the  outer  side  of  it. 

When  the  plaster  is  removed  a  suitable  mechanical 

L  2 


148 


OBTHOP^DIC  SUBGEBY 


support  for  the  arch  should  be  ready,  and  the  treatment  by 
exercises  and  friction  should  begin  at  once. 

Osteotoviy. — Professor  Alexander  Ogston,  of  Aberdeen, 
whose  conscientious  statements  and  careful  work  set  an 
example  to  orthopaedic  writers,  has  the  merit  of  first  bringing 
to  bear  upon  the  treatment  of  flat-foot  the  new  order  of 
things  established  by  Lister  in  surgery.  In  the  *  Lancet,' 
1884,  vol.  i.  p.  152,  and  in  the  *  Bristol  Medico-Chirurgical 
Journal '  for  March  1884,  are  papers  which  deserve  to  be 
read  carefully  in  every  paragraph.  He  says  that  want  of 
time  and  money  has  hitherto  prevented  his  patients  from 
carrying  out  a  cure  by  orthopaedic  machines  under  his  care, 
and  that,  '  after  employing  the  ordinary  methods  long  and 
patiently,  there  has  resulted  in  the  most  favourable  cases 
merely  a  cessation  of  pain  at  the  instep.'  It  is  no  refutation 
of  these  statements  to  point  to  a  mass  of  cases  not  followed 
for  a  day  after  they  left  off  treatment,  and  not  recorded  with 
exactness  even  before  they  were  lost  sight  of,  or  to  a  minute 
minority  of  cases  who  have  the  time,  patience,  and  money  to 
be  treated  until  an  improvement  in  the  shape  of  the  foot  is 
actually  secured.  Often  what  is  called  the  '  cure  '  of  a  case  of 
flat-foot  is  simply  the  relief,  and  that  only  temporary,  of  some 
of  its  symptoms. 

The  primary  idea  with  which  Ogston  began  to  operate  was 
to  bring  about  artificial  ankylosis  of  the  astragalo-scaphoid 
joint  after  restoring  that  joint  to  its  normal  position.  He 
thought  that  '  ankylosis  between  the  astragalus  and  scaphoid 
could  do  no  great  harm,  for  there  are  so  many  other  points  at 
which  the  tarsus  is  movable  that  probably  the  rigidity  of  this 
one  joint  could  entail  no  inconvenience.' 

In  his  first  attempts  to  obtain  this  ankylosis  he  was 
content  to  kee^D  the  feet  for  three  months  in  plaster  of  Paris. 
*  Some  of  them  had  a  fenestra  cut  in  the  bandage  and  frequent 
injections  of  carbolic  acid  lotion  made  into  the  neighbourhood 
of  the  joint,  in  the  hope  of  causing  rigidity  by  the  prolonged 
rest  and  the  irritation  of  the  injections.'  Permanent  improve- 
ment was  not  obtained  by  these  means. 

Bidder  ^  had  shown  experimentally  that  new  bone  is  not 
'  Langenbeck's  ArcMv,  vol.  xxii.,  Heft  i. 
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formed  when  an  ivory  peg  is  driven  through  the  articular 
surface  of  a  bone.  Accordingly,  Ogston  refrained  from  at- 
tempting to  produce  ankylosis  by  simply  pegging  the  joint 
surfaces  together.  He  first  tried  cutting  them  with  a  saw, 
but  in  one  situation  only.  The  ultimate  result  of  this  experi- 
ment remained  doubtful,  because  the  patient  was  lost 
sight  of. 

Next,  in  two  cases  '  a  small  wedge  of  bone,  three-quarters 
of  an  inch  deep  and  of  a  like  breadth,  was  chiselled  out  of 
each  of  the  bones,  leaving  notches  at  points  corresponding 
with  each  other,  the  foot  being  held  in  position  of  most 
complete  rectification  while  this  was  being  done.  In  both 
cases  the  patients  were  dismissed  in  two  months  seemingly 
cured ;  in  one  of  them  the  cure  was  permanent  a  year  after 
the  operation,  in  the  second  case  the  result  was  not  satisfactory, 
as  she  was  still  complaining  nearly  two  years  after  the 
operation. 

But  what  is  now  known  as  Ogston'' s  operation  for'  flat-foot 
consists  of  (1)  the  denudation,  as  far  as  they  can  be  con- 
veniently reached,  of  the  cartilaginous  surfaces  of  the 
astragalo-scaphoid  joint,  (2)  the  replacement  of  the  foot  in 
proper  position,  and  (3)  its  immobilisation  by  uniting  the  two 
bones  with  ivory  pegs. 

It  is  needless,  I  hope,  to  describe  the  antiseptic  precautions 
to  be  used.  They  are  imperative.  With  regard  to  anatomy, 
'  in  a  normal  foot  Chopart's  joint  lies  about  an  inch  in  front 
of  the  internal  malleolus,  and  the  most  prominent  bony  point 
on  the  inner  side  of  the  foot  is  the  scaphoid  tuberosity  just 
anterior  to  it.  But  in  the  flat-footed  the  astragalus  head  is  so 
greatly  displaced  from  the  scaphoid  and  so  jDromineiit  that  it 
forms  the  large  projection  seen  and  felt  on  the  inner  side  of 
the  foot,  about  an  inch  in  front  of  the  tibia,  and  the  scaphoid 
is  comparatively  indistinct,  while  the  line  of  Chopart's  joint  is 
half  an  inch  further  from  the  tibia  than  usual.  By  moving 
the  metatarsus  this  can  generally  be  felt  to  be  the  case. 
Hence  an  incision  to  open  the  joint  has  to  be  made  further 
from  the  ankle  than  in  a  normal  foot.'  ^    (See  fig.  67.) 

An  incision  one  inch  and  a  quarter  long  and  parallel  to 

'  Bristol  Medico- Chirurgical  Journ.  ii.  13. 
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the  sole,  or  slightly  curved,  with  its  convexity  downwards,  is 
made  along  the  inner  side  of  the  foot  over  the  astragalo- 
scaphoid  joint  and  down  to  the  bones.  No  important 
structures  are  thus  divided.  This  first  cut  generally  opens 
the  joint.  The  ligamentous  capsule  is  now  to  be  detached 
from  the  scaphoid  for  a  distance  of  half  an  inch  on  each  side 
of  the  wound,  its  connections  with  the  periosteum  and 
fibrous  structures  over  the  scaphoid  being  maintained  as  far 
as  possible. 

The  articular  cartilage  and  a  thin  layer  of  subcartilaginous 
bone  are  then  removed  with  a  chisel,  held  with  its  bevelled 
surface  towards  the  scaphoid  and  away  from  the  astragalus 
head. 

The  joint  is  now  washed  out  (with  carbolic  lotion  1 :  20  by 
Professor  Ogsfcon  at  the  date  of  his  paper,  1884),  and  the  arch 
of  the  foot  restored  to  its  normal  shape  by  the  assistant.  Two 
holes  are  drilled  through  the  scaphoid  into  the  astragalus 
head,  one  inch  and  a  quarter  deep,  half  an  inch  apart,  and 
each  pointing  towards  the  central  part  of  the  astragalus  head. 
Prepared  ivory  pegs  are  gently  driven  into  the  holes  and  cut 
short.  These  pegs  are  made  from  the  finest  ivory  knitting- 
needles  (No.  13,  Wynn's  ball-gauge,  about  the  size  of  a  No.  7 
or  8  French  catheter),  cut  to  three-inch  lengths,  and  sharpened 
with  a  file,  boiled  in  1 :  20  carbolic. 

The  patient  suffers  sharp  pain  for  twenty-four  hours,  and 
after  that  the  convalescence  is  painless.  The  dressings,  treat- 
ment, &c.,  are  those  suitable  for  osteotomies  in  general. 

Ogston,  up  to  the  date  of  his  1884  paper,  had  performed 
this  operation  seventeen  times  on  ten  patients.  In  all  his 
patients,  to  the  best  of  his  belief,  great  benefit  resulted  from 
the  operation,  and  in  most  of  them  bony  ankylosis  and  a 
painless  arch  were  obtained.  In  one  patient  an  ivory  peg  was 
painlessly  extruded  five  months  after  operation.  As  bearing 
on  what  probably  becomes  of  the  pegs,  Ogston  gives  certain 
references.^ 

With  regard  to  the  question  of  the  effect  of  the  operation 
on  the  plantar  arch,  it  appears  that  in  several  of  the  ten 

'  Viz.,  Riedinger,  Vorhandl.  d.  deutschen  Gesell.  f.  Chir.,  1881,  X.  Coug., 
p.  167  ;  Trendelenburg,  ibid.  13(5. 
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cases  its  restoration  was  perfect,  but  that  in  the  majority  it 
was  not  so.  In  all,  however,  it  was  much  improved.  Inquiry 
at  distant  periods  showed  that  the  results  were  not  transient. 

My  own  experience  of  Ogston's  operation,  in  which  I 
have  sometimes  used  pegs,  sometimes  wire,  sometimes  silk- 
worm gut,  and  sometimes  trusted  entirely  to  a  plaster-of-Paris 
case  over  the  dressings  to  retain  the  proper  position,  is  in 
accord  with  Ogston's. 

Golding  Bird  has  practised,  instead  of  Ogston's  operation, 
removal  of  the  scaphoid,  twice  (out  of  four  cases)  combining 
with  it  excision  of  the  head  of  the  astragalus.^  Davy  also 
prefers  excision  of  the  scaphoid.^ 

In  order  to  restore  the  plantar  arch  as  well  as  relieve 
pain,  the  former  author  recommends  complete  transverse 
division  of  the  tarsus  as  well  as  removal  of  the  scaphoid. 
H.  P.  Symonds,  of  Oxford,  simply  divided  the  tarsus  with 
a  chain  saw,  and  did  not  remove  any  bone.^  Stokes  took 
a  wedge  out  of  the  head  of  the  astragalus,  findmg,  however, 
that  he  could  not  do  this  without  implicating  Chopart's  joint ; 
and  then,  during  the  healing  of  the  wound,  kept  the  foot  in  a 
position  of  supination,  with  a  Dupuytren's  splint  applied  as  in 
the  treatment  of  fractured  fibula.  Vogt  has  extirpated  the 
whole  astragalus.'*  Hare  cut  the  opposed  surfaces  of  the 
astragalus  and  scaphoid  in  such  a  way  (see  his  diagrams)  that 
the  two  bones  locked  together  when  the  arch  of  the  foot  was 
forcibly  restored.^ 

All  these  surgeons,  except  Ogston,  seemed  when  writing, 
to  have  operated  on  severe  cases  only.  When  I  myself  have 
osteotomised  cases  of  very  advanced  fiat-foot  with  great 
deformity,  I  have  simply,  on  nearly  every  occasion,  removed 
a  thin  wedge  from  the  prominent  part  of  the  abnormal  con- 
vexity (chiefly  made  up  of  the  astragalus  head),  and  kept  the 
forcibly  restored  arch  in  position  for  at  least  six  weeks  with 
plaster  of  Paris.    No  attempt  to  bear  weight  on  the  foot 

'  The  Lancet,  1889,  i.  677.  Ibid.  p.  675.  «  jj^^^^  igSG,  i.  15 

Annals  of  Surgery,  ii.  283. 

^  Quoted  by  Kirmisson,  Rev.  d'Ortliopidie,  1890,  i.  58.  Weinlechner,  of 
Vienna,  as  well  as  Billroth,  has  also  removed  the  whole  astragalus  in  cases  of 
valgus.    Quoted  by  Hare.  e  The  Lancet,  1889,  ii.  953. 
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should  be  made  for  another  month,  unless  a  new  and  strong 
plaster  case  is  applied,  with  the  foot  in  a  varus  position.  In 
the  meantime,  if  only  one  foot  has  been  operated  on,  the 
patient  may  get  about  a  little  on  crutches. 

But  there  are  cases  in  which  neither  Ogston's  nor 
Stokes's  methods  would  suffice.  I  have  been  obliged  to 
remove  from  the  same  limb  three  wedges — one  from  the  tibia 
just  above  the  ankle,  one  from  the  astragalus  head,  and  one 
from  the  head  of  the  first  metatarsal  bone. 

Valgus  of  the  ankle  and  of  the  great  toe — both  of  which  are 
found  in  the  worst  cases  and  may  be  extreme — are  not  cured, 
though  they  may  be  made  less  weakening  and  painful  by  an 
operation  on  or  near  Chopart's  joint. 

Trendelenburg  appears,  even  when  the  deformity  is  in  the 
tarsus,  to  operate  on  the  tibia  and  fibula  instead  of  directly 
on  the  centre  of  the  deformity.  When  the  ankle  valgus  is 
more  marked  than  the  flatness  of  the  plantar  arch,  the  bones 
should  be  divided  just  above  the  ankle.  That  is  the  rule 
which  I  lay  down  for  myself  at  present. 

Valgus  of  the  Ankle 

This  affection,  though  often  associated  with  flat-foot, 
especially  in  severe  cases  and  in  rachitic  children,  is  just  as 
distinct  from  it  as  it  is  from  knock-knee.  Sometimes  it 
represents  nothing  more  or  less  than  a  compensatory  curve 
in  relation  with  a  form  of  bow-leg.  Sometimes,  especially 
in  cases  of  infantile  paralysis,  it  occurs  with  pes  cavus. 

It  is  commonly  described  by  the  patients  and  their  parents 
as  '  weak  ankle,'  less  frequently  by  the  more  truly  descriptive 
name  of  '  in-ankle.' 

There  is  every  reason  to  believe  that  it  originates,  except 
in  cases  of  infantile  paralysis,  in  rickets  either  of  childhood 
or  of  adolescence,  just  as  do  knock-knees  and  most  cases  of 
acquired  flat-foot. 

It  is  most  common  in  young  children  and  in  growing  girls, 
and  often  causes  merely  passing  inconvenience.  Before  the 
age  of  womanhood  most  of  the  sufferers  cease  to  be  troubled 
by  this  complaint,  or  at  least  by  its  pains  and  disabilities. 
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.  General  tonic  treatment  and  the  ordinary  rules  of  hygiene 
are  indicated.  Boots  with  low  heels  carried. well  forward  under 
the  instep,  and  with  both  soles  and  heels  slightly  raised  on  the 
inner  side,  should  be  worn.  Dancing  and  tiptoe  exercises 
should  be  practised  regularly,  and  fatigue,  especially  that  due 
to  long  standing,  avoided. 

But  the  cases  which  are  marked,  or  which  are  associated 
with  severe  flat-foot,  and,  still  more  frequently',  those  which 
are  tratma^ic,  may  require  osteotomy. 

Traumatic  Valgus  of  the  Ankle, 

usually  the  result  of  a  former  Pott's  fracture,  frequently  re- 
quires an  osteotomy  immediately  above  the  ankle-joint.  Less 
severe  cases  can  be  treated  more  or  less  effectually  with  a  boot 
raised  on  the  inner  side,  or  the  same  supplemented  with  irons 
extending  up  each  side  of  the  leg.  Exercises  as  for  flat-foot 
are  sometimes  beneficial.  Hundreds  of  people  are  permanently 
crippled  every  year  by  Pott's  fracture,  and  the  crippling  is  chiefly 
the  result  of  valgus  of  the  ankle,  left  by  imperfect  reduction  of 
the  fracture.  A  primary  operation  with  forcible  reduction 
and,  if  necessary,  wiring  the  inner  malleolus  is  the  best  mode 
of  dealing  with  a  large  proportion  of  severe  Pott's  fractures, 
especially  those  which  are  already  compound.  But  the  visiting 
surgeons  of  many  hospitals  rarely  have  their  attention  called 
to  a  Pott's  fracture  while  it  is  still  perfectly  recent. 

It  should  be  firmly  impressed  on  every  house  surgeon  that 
the  main  points  to  attend  to  in  adjusting  a  fracture  at  the 
ankle-joint  are  that  the  lower  surface  of  the  heel  shall  look 
exactly  downwards,  and  the  inner  malleolus  be  in  good  position. 

No  patient  should  be  allowed  to  leave  hospital  in  a 
condition  of  valgus  after  Pott's  fracture  or  Dupuytren's. 
The  surgeon  should  prefer  to  break  down  the  fracture  afresh, 
reset  it,  and  operate  on  it,  or  fix  it  in  plaster  of  Paris  under 
anesthesia. 
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CONGENITAL  DEFORMITIES  DUE  TO  PARTIAL  OR 
TOTAL  ABSENCE  OF  THE  TIBIA  OR  FIBULA,  OR 
TO  DEFECTIVE  GROWTH  OF  THOSE  BONES,  AND 
CONSEQUENT  OBLIQUITY  OF  THE  ANKLE-JOINT. 

These  affections  are  sometimes  classed  with  tahpes  varus 
and  with  flat-foot,  according  to  whether  they  turn  the  sole  of 
the  foot  inwards  or  outwards. 

They  are  rare,  but  they  are  exhibited  occasionally  at  the 
societies,  and  are  common  at  institutions  which  give  away 


Figs.  82,  83. — Feom  a  Child  with  Congenit.U/  Eight  Talipes  Valgus  and 
Left  Talipes  Equino-vaeus.  The  hands  were  also  deformed  (fingers 
deficient). 

surgical  appliances.  Of  course  the  same  cases  turn  up  again 
and  again  for  new  instruments. 

The  form  usually  seen  (figs.  84,  85,  and  88)  is  marked 
by  a  short  limb  below  the  knee  ;  a  partial  or  total  deficiency 
of  the  fibula  ;  a  tibia  curved,  especially  in  the  lower  half,  with 
the  convexity  inwards  and  forwards  ;  the  foot  flat,  everted,  and 
easily  turned  upwards  till  the  dorsum  of  the  inner  toes  touches 
the  shin ;  a  dimple  on  the  shin  at  this  point  of  contact,  and 
absence  of  the  outer  toes,  as  well  as  of  the  corresponding  part 
of  the  metatarsus  and  tarsus. 

Teeatment. — The  condition  can  be  remedied  by  osteo- 
tomy ;  but,  unfortunately,  the  affected  leg  grows  slowly,  and 
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Figs.  86,  87. — Mk.  E.  Luke  Freeh's  Case  of  Congenital  Deficikncy  of  Left 
TiniA  AND  RionT  Fibula.  This  is  an  excellent  example  of  congenital 
deficiency  of  the  tibia. 
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gets  so  short  proportionally  as  to  require  the  fitting  of  an 
artificial  foot  below  the  real  one,  or  else  of  an  awkwardly 
high  boot  or  patten. 

When  congenital  valgus  is  due  to  a  lateral  bend  of  the  leg 
bones  a  short  distance  above  the  ankle,  while  the  whole 
lengths  of  both  tibia  and  fibula  are  present,  the  foot  has  its 
full  complement  of  toes,  and  is  not  so  short,  in  proportion,  as 
in  the  former  class  of  cases.  The  latter  variety  is  named  by 
the  Germans  after  the  illustrious  Volkmann  (fig.  82). 

In  fat  children  it  is  not  always  easy  to  be  quite  certain 
from  palpation  how  much  the  fibula  is  deficient ;  but  such 
questions  can  now  be  answered  by  the  use  of  Rontgen's  rays. 


Fig.  88.— From  an  infant  with  Congenital  Absence  of  both  Fibula:.  Tibiae 
bent  at  right  angles  in  the  middle.  K,  K  are  the  knee-jomts.  Two  outer 
toes  absent,  2nd  and  3rd  coalescent  in  left  foot.  Treated  by  wedge  osteotomy 
at  the  angle  and  tenotomy  of  tendo  Achillis.  Straightened  with  difcculty. 
A  patient  of  Dr.  M.  J.  B.  Anderson's,  of  Wandsworth. 
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The  common  variety  of  congenital  club-foot  assumes  the  form 
of  talipes  equino-varus.  A  rough  idea  of  the  deformity  may 
he  conveyed  by  Saying  that  in  it  the  heel  is  more  or  less 
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raised  and  the  anterior  jDart  of  the  foot  twisted  inwards,  so 
that  the  inner  border  of  the  foot  does  iiot  reach  the  ground, 
while  the  sole  of  the  foot,  from  the  instep  forwards,  tends  to 
look  backwards  as  well  as  inwards. 

But,  over  and  above  this,  the  whole  foot,  from  the  tip  of 
the  heel  to  the  tips  of  the  toes,  has  a  curve,  sometimes 
strongly,  sometimes  faintly,  marked,  of  such  a  nature  that, 
if  the  varus  and  equinus  could  be  temporarily  removed,  there 
would  still  remain  an  unnatural  concavity  of  the  inner  border 
and  convexity  of  the  outer  border  of  the  foot.  To  avoid  cir- 
cumlocution we  shall  afterwards  refer  to  this  as  the  '  concavity 
of  the  inner  border  of  the  foot.' 

Moreover,  not  merely  the  sole,  but  the  plantar  surface 
of  the  heel  also,  looks  inwards  instead  of  directly  down- 
wards, as  in  the  normal  foot.  This  may  be  named  the  '  heel 
varus.' 

The  twist  of  the  foot  in  front  of  the  ankle  takes  place 
mainly  at  and  close  to  the  median  tarsal  (or  Chopart's)  joint, 
but  it  makes  no  sharp  angle  there ;  on  the  contrary,  it  spreads 
gently  over  the  whole  anterior  segment  of  the  foot.  This  twist 
is  made  up  of  a  flexure  of  the  sole  of  the  foot  at  the  instep, 
combined  with  a  greater  or  less  degree  of  supination  of  the 
foot. 

These  sketches  of  a  case  of  double  congenital  equino-varus 
seen  from  the  front  illustrate  some  of  the  above  statements. ' 


Figs.  89,  90.    (From  Adams,  '  On  Club-foot,'  p.  263.) 

But  the  deformity  is  not  confined  to  the  foot  and  ankle. 
There  is  a  rotation  inwards  of  the  whole  lower  extremity ;  and 
I  believe  that  the  greater  part  of  this  rotation  usually  has  its 
seat  in  the  leg,  between  the  knee  and  the  ankle.  It  has  a 
superficial  resemblance,  but  is  not  analogous,  to  the  internal 
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rotation  which  a  normally  made  person  can  produce  at  will. 
The  latter  movement  takes  place  at  the  hip-joint. 

As  the  child  walks  on  the  outer  border  of  the  foot,  or  even 
on  the  dorsal  surface  when  the  supination  is  severe,  a  cal- 
losity, with  a  subjacent  bursa,  forms  at  the  seat  of  pressure. 

The  effect  of  walking  is  to  aggravate  the  deformity,  owing 
to  the  pressure  of  the  weight  of  the  body,  which,  forcing  the 
dorsal  and  outer  part  of  the  foot  against  the  ground,  supinates 
and  flexes  it  more  and  more.  The  same  force,  acting  in  the 
same  manner,  produces  another  flexion,  namely,  one  of  the 
outer  upon  the  inner  part  of  the  sole,  so  that,  in  adolescents 
and  adults,  a  longitudinal  furrow  is  seen  along  the  sole,  ex- 
tendmg  from  the  interval  between  the  great  and  second  toes, 
backwards  to  the  obliquely  transverse  furrow  in  front  of  the 
heel.  The  latter  marks  the  line  of  flexure  of  the  sole  upon 
the  heel.    (Figs.  91  and  92.) 

The  changes  in  the  foot  affect  its  size  as  well  as  its  shape. 
The  foot  is  short,  and  the  comparative  shortness  increases 
with  fche  age  of  the  patient.  The  heel  is  small,  in  severe  cases 
strikingly  so.  There  is  also  an  apparent  rather  than  real 
smallness  of  the  inner  malleolus,  which  is  more  or  less  buried, 
as  it  were,  in  the  concavity  which  exists  at  the  inner  ankle  of 
a  foot  affected  with  equino-varus.  The  anterior  part  of  the 
foot  has  a  broad  look,  unless  it  has  been  folded  longitudinally 
by  pressure  in  the  way  described  above. 

At  birth  there  is  little  or  no  deficiency  in  the  muscles  of 
the  leg.  But  their  disuse,  owing  to  the  deformed  state  of 
the  foot,  soon  tells  on  their  development,  so  that  all  old  cases 
of  unremoved  talipes  equino-varus  are  '  spindle-shanked,'  and 
have  the  calf  short  and  high.  The  leg  is  also  generally  some- 
what shortened,  e.g.  half  an  inch,  in  such  cases. 

Upon  taking  a  cltib-foot  in  his  hand,  the  surgeon  feels  a 
vastly  different  state  of  things,  according  to  the  age  of  the 
patient.  In  a  newly  born  infant,  the  foot  in  front  of  the 
ankle  can  usually  be  twisted  into  an  almost  normal  position 
with  ease,  although  it  immediately  springs  back  into  the 
talipedic  form  when  the  straightening  force  is  removed.  All 
the  joints  are  then  supple  and  more  or  less  free.  But  this 
encouraging  state  of  things  steadily  tends  to  pass  away. 
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Even  at^  twelve  months  old  it  is  greatly  changed ;  and  when 
the  patient  once  begins  to  walk  on  the  outer  side,  or  the 
dorsum  of  the  foot,  the  change  into  comparative  stiffness  is 
accelerated.  The  ankle-joint  is  as  much  affected  as  the  joints 
of  the  tarsus.  I  have  already  explained  that  congenital 
talipes  equino-varus  is  a  deformity  of  the  lower  extremity 
extending  upwards  at  least  as  high  as  the  knee.  In  some 
confirmed  cases  the  ankle-joint  becomes  eventually  absolutely 
stiff  from  bony  ankylosis. 

Anatomy.— The  basis  of  the  malformation  is  in  the  skeleton 
itself.  It  has  frequently  been  shown  that,  however  young  the 
patient,  all  the  soft  structures  of  the  foot  may  be  divided,  and 


Figs.  91,  92. — Congenital  Talipes  in  a  Man  aged  26. 
(After  Wm.  Adams,  p.  430.) 


even  removed,  and  yet,  so  long  as  the  ligaments  remain,  most 
of  the  deformity  not  only  persists,  but  even  refuses  to  yield 
completely  to  any  force  short  of  one  sufficient  to  rupture  the 
ligaments.  When  these  are  ruptured  or  cut,  the  foot  can  be 
straightened,  but  the  joints  gape  open  ;  a  circumstance  readily 
explained  by  inspection  of  the  bones,  for  then  these  them- 
selves, notably  the  astragalus,  are  seen  to  be  of  abnormal  shape. 

But  it  is  of  great  practical  importance  to  understand  and 
remember  that  congenital  talipes  is  not  purely  a  bone  de- 
formity, as  is,  e.r/.,  practically  speaking,  genu  valgum  or 
osteitis  deformans.  It  is  also  a  true  joint  deformity,  joint 
surfaces  which  normally  oppose  each  other  exactly  being 
left  only  partly  in  their  natural  relationship.  For  instance, 
the  astragalus  has  its  neck  turned  inwards  with  an  obliquity 
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greater,  often  much  greater,  than  the  sHght  degree  which 
is  normal.  This  accounts  at  once  for  a  certain  amount 
of  the  incurvation  of  the  foot  in  taHpes  varus.  But  what 
greatly  adds  to  this  degree  of  incurvation  is  that  the  scaphoid 
is,  as  it  were,  slipped  round  towards  the  inner  side  of  the 
head  of  the  astragalus,  instead  of  articulating  *  fair  and  square' 
with  its  anterior  surface. 

The  OS  calcis  lies  in  a  very  oblique,  in  the  worst  cases 
almost  vertical,  position,  with  the  posterior  end  tipped  up- 
wards. The  anterior  end,  or  rather  the  cuboidal  facet  upon 
it,  looks  more  or  less  inwards.  This  is  partly  due  to  an 
arching  of  the  whole  hone,  with  the  convexity  outwards  (in 
conformity  with  the  general  form  of  the  talipedic  foot). 

The  astragalus  is  altered  in  so  notable  a  manner  that  con- 
genital talipes  equino-varus  has  been  considered  (though 
erroneously)  to  be  primarily  due  to  deformity  of  this  bone. 
It  is  perhaps  true,  as  Hiiter  believed,  that  the  form  of  the 
normal  astragalus  at  birth  tends  to  give  the  foot  a  slight 
twist  like  that  of  varus.  But,  at  all  events,  in  varus  the 
obliquity  of  the  neck  of  the  astragalus  is  markedly  increased, 
so  as  to  account  for  a  portion  of  the  deformity  of  the  foot 
and  ankle.'  Further,  the  articular  surfaces  of  the  astragalus 
are  greatly  altered.    The  trochlear  surface  is  extended  so  far 


Fig.  94. — Asteagalus 
(Nohmal).  (From 
i'tetus  at  term.) 


Fig.  95 — Outline  of 
Talipedic  Astkaga- 
LDS.  (From  a  newly 
born  .infant.) 


Fig.  93. — Outline  of 
Normal  Adult  As- 
tragalus. The  angle 
indicates  degree  of 
obliquity  of  neck. 

(These  figures  are  from  Parker  and  Shattuck,  p.  W  ) 

back  that  it  may  reach  the  posterior  border  of  the  articular 
surface  which  joins  the  os  calcis.  Thus  the  talipedic  astra- 
galus terminates  posteriorly  in  a  sharp  edge,  instead  of  in 
a  blunt  end,  as  does  the  normal  bone.    This  backward 
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extension  of  the  trochlear  surface  is  obviously  due  to  the 
abnormal  degree  to  which  the  ankle-joint  is  extended.  In 
a  corresponding  degree,  the  anterior  part  of  the  trochlear 
surface,  being  disused,  diminishes  in  extent.  Its  original  and 
proper  limits  can  still  be  made  out,  but  the  part  which  never 
comes  into  contact  with  the  tibia  has  lost  its  polish,  and  is 

covered  with  adherent  con- 
nective tissue.  A  transverse 
line  or  ridge  separates  this 
part  from  that  in  use.  As 
the  scaphoid  is  pushed  round 
towards  the  inner  aspect  of 
the  head  of  the  astragalus, 
the  articular  surface  on  the 
latter  is  extended  to  corre- 
spond, and  the  part  of  it  in 
use  has  an  antero-lateral 
aspect.    The  outer  part,  from 

which  the  scaphoid  is  now 
Fig.  96. — Bones  fbom  a  Case  of  Con-  ,  i  i  •  Pi 

GENITAL  Equino-vabus  IN  AN  Adult.  permaueutlj  removed,  IS  ofteu 
(From  Dr.  w.  J.  Little's 'Lectures.')   separated  from  the  rest  by  a 

perpendicular  ridge,  and  is 
always  (like  the  anterior  part  of  the  trochlea)  covered  with 
loose  connective  tissue.  The  external  articular  facet  is  large, 
and  fits  closely  to  the  fibula  ;  but  the  internal  is  rudimentary, 
and,  as  it  were,  pushed  back  towards  the  posterior  extremity 
of  the  bone.  The  neck  of  the  astragalus  is  lengthened  con- 
siderably on  the  outer  aspect,  and  has  the  appearance  of  being 
lengthened  throughout,  owing  to  the  trochlear  surface  not 
extending  quite  so  far  forwards  as  normall}'. 

The  scaphoid  is  altered  greatly  in  position,  in  the  manner 
just  mentioned  in  describing  the  astragalus  (see  fig.  98)  ;  but 
its  form  is  little  changed.  Both  the  form  and  position  of  the 
cuboid  remain  almost  normal.  Nevertheless,  they  are  altered 
a  little  in  conformity  with  the  general  '  turn '  of  the  deformity. 
Much  the  same  may  be  said  of  the  remaining  bones  of  the  foot. 

The  bones  of  the  leg  have  more  or  less  of  a  spiral  twist 
inwards,  and  in  severe  adult  cases  the  internal  malleolus  is 
short,  and  may  articulate  with  the  scaphoid. 
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Adams  makes  the  following  important  statement :  '  Carti- 
lage has  been  in  my  dissections  constantly  fomid  in  those 
portions  of  the  articular  surfaces  of  the  astragalus  which  have 
either  been  extended  from,  or  may  never  have  entered  into, 
the  composition  of  the  ankle-joint.  The  articular  surface  of 
the  inner  malleolus  appears  to  be  the  only  exception  to  this  in 
very  severe  cases.' 

In  a  genuine  case  of  congenital  talipes  equino-varus  of  the 
ordinary  variety,  the  deformity  affects  all  the  bones  of  the  leg 
and  foot,  from  the  knee  (and  even  above  it)  to  the  toes,  as  if 
they  icere  one  hone,  with  modifications  due  to  the  fact  that 
tvherever  the  intervening  joints  permit  normal  movement  in 
such  directions  as  tvould  increase  the  rotation,  the  varus,  and 
the  equinus,  those  joints  yield 
to  the  deforming  influence, 
as  well  as  the  bones. 

All  the  soft  structures 
are  altered  in  a  manner  to 
correspond  with  the  changes 
of  the  bones  and  joints. 
This  statement  holds  good 
equally  of  ligaments,  ves- 
sels, nerves,  muscles,  fasciae, 
and  even  skin. 

At  birth  there  appears 
to  be  no  atrophy  of  any 
of  these  structures.  What 
undoubtedly  takes  place 
afterwards  is  probably  due, 
therefore,  to  want  of  normal 
use.  In  exceptional  cases, 
such  as  those  complicating 
spina  bifida,  congenital 
fatty  degeneration  of  some  of  the  muscles  has  been  observed.' 

The  ligaments  of  chief  interest  are  those  which  resist 
reduction  of  the  deformity.  They  are,  mainly,  the  deltoid, 
the  inferior  calcaneo-cuboid,  the  scapho-cuneiform,  and  the 
posterior  ligament  of  the  ankle-joint. 

'  See  Adams,  On  Chib-foot,  p.  Doubtless  these  cases  were  paralytic. 

M  2 


Fig.  97. — Congenital  Talipes  which  has 

BEEN  TEEATED,  BUT  NOT  CURED,  IN  IN- 
FANCY— SO-CALLED  '  EeLAPSED  '  CasE. 
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The  muscles  whose  tendons  are  greatly  shortened  are  the 
tibialis  anticus  and  posticus,  the  tendo  Achillis,  and  the  flexor 
longus  digitorum.  The  abductor  pollicis  and  the  flexor  brevis 
digitorum,  with  their  aponeuroses,  are  also  shortened. 

The  extensor  muscles  on  the  dorsum  of  the  foot  lie 
abnormally  towards  the  inner  border  of  the  foot.  This  is 
important  to  remember  when  removing  a  wedge  from  the 
tarsus.  The  tibialis  posticus  tendon  lies  a  little  more  forward 
than  usual  at  the  inner  ankle.  Other  variations  in  position 
are  not  practically  important. 

In  the  adult  the  anatomical  features  do  not  vary  essen- 
tially from  those  of  the  infant.  But  the  growth  and  nutrition 
of  the  bones  are  defective.  They  are  apt  to  be  '  thin-shelled, 
light,  cancellous,  and  fatty.'  The  abnormal  pressure  result- 
ing from  the  weight  of  the  body  being  borne  on  the  outer  and 

dorsal  surface  of  the  supinated 
foot  also  tends  to  intensify 
some  characters  of  the  defor- 
mity. The  OS  calcis  touches 
the  posterior  border  of  the 
articular  surface  of  the  tibia 
and  the  fibula,  and  is  some- 
times united  to  them  by  osseous 
ankylosis.  Its  lateral  obliquity 
is  very  obvious,  its  tuberosity 
lying  just  behind  the  fibula. 
There  is  sometimes  a  facet  on 
the  anterior  and  under  surface 
of  the  sustentaculum  tali, 
which  articulates  with  the 
under  surface  of  the  cuboid, 
the  latter  bone  being  turned 
upside  down  by  the  supination  of  the  foot.  Two-thirds  of 
the  anterior  articular  surface  of  the  os  calcis  are  excluded 
from  the  cuboido-calcaneal  joint  by  the  lateral  displacement 
of  the  cuboid.  The  astragalus  is  sometimes  completely  verti- 
cal.   Its  head  is  ill-developed. 

In  the  act  of  progression,  the  uncovered  portions  of 
articular  surfaces  of  the  astragalus  and  os  calcis,  as  they 


Fig.  98. — This  diagram,  published 
by  William  Adams  to  explain  an 
apparatus  he  recommends,  illus- 
trates also  the  shape  and  relations 
of  the  bones  in  equino-varus  in 
an  adult  (Ghcb-foot,  p.  277). 
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look  directly  downwards,  help  to  transmit  the  weight  of  the 
body  to  the  ground.  But  it  is  the  dorsal  surface  of  the 
cuboid  which  is  mainly  pressed  against  the  ground  in 
walking. 

Ligamentous  rigidity  is  constant  and  severe."  But  the 
ligaments  on  the  abnormal  convexities  of  the  displaced  joints 
are  elongated.  The  muscles  are  ill-developed  and  the  tendons 
slender.  But  they  recover  surprisingly  when  the  deformity 
is  successfully  treated.  The  tibialis  anticus  tendon  is  dis- 
placed backwards,  so  that  it  gets  behind  rather  than  in  front 
of  the  inner  malleolus.  This  displacement  is  due  to  the  fact 
that,  in  severe  adult  varus,  the  place  of  insertion  of  the 
tendon  lies  behind  a  transverse  plane  through  the  leg.  This 
tendon,  therefore,  might  be  divided  in  mistake  for  the  tibialis 
posticus.  Owing  to  the  changed  course  of  the  peroneus 
longus  tendon,  which  takes  a  short  cut  to  its  insertion 
beneath  the  os  calcis,  avoiding  the  cuboid,  it  may  become 
tense  during  the  treatment  of  severe  adult  varus.  In  such  a 
case,  Adams  says  he  divided  it  with  great  advantage. 

.  Even  the  most  skilfully  made  boots  are  not  always  suc- 
cessful in  protecting  adults  with  talipes  from  severe  corns, 
callosities,  and  ulcerations,  and  these  complications  are  in 
danger  of  special  aggravation  if  obesity  comes  on  with 
advancing  middle  age. 

Etiology  of  Congenital  Talipes  Equino-vaeus. — No 
theory  of  the  origin  of  this  affection  can  be.  fairly  regarded 
as  proved  to  demonstration,  but  facts  on  the  whole  point  to 
position  and  abnormal  pressure  in  utero  as  probable  causes. 
This  theory,  which  dates  from  Hippocrates,  was  held  by 
Ambrose  Pare,  and  has  been  supported  by  F.  Martin,  by 
V.  Liicke,  by  v.  Volkmann,  and  by  Parker  and  Shattuck. 

In  early  foetal  life  the  lower  limbs  lie  against  the  abdomen,, 
with  both  hip-  and  knee-joints  flexed  and  the  feet  usually 
crossed.  In  the  course  of  development  the  hmbs  normally 
take  their  share  in  foetal  movements  which  are  obvious  to  the 
mother.  There  can  scarcely  be  any  reasonable  doubt  but  that 
these  movements  favour  the  proper  development  of  the  joints, 
muscles,  ligaments,  &c.,  of  the  foetus.  For  such  movements 
to  be  free  there  must  be  a  sufticient  amount  of  liquor  amnii 
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to  give  room.  It  is  not,  therefore,  a  far-fetched  idea  to  suppose 
that  deficiency  of  that  fluid  may,  and  does,  frequently  prevent 
the  feet  and  lower  extremities  from,  so  to  speak,  unfolding 
themselves.  In  this  way  we  get  a  fairly  satisfactory  hypo- 
thetical explanation  of  congenital  club-foot,  and  even  of  other 
allied  deformities.  In  favour  of  this  hypothesis  are  both 
positive  and  negative  reasons.  In  many  cases  of  club-foot 
the  liquor  amnii  has  been  known  to  be  remarkably  deficient 
at  birth,  and  the  fostal  movements  have  been  noticed  to  be 
limited  before  birth.  It  is  true  that  in  other  cases  the  liquor 
amnii  has  been  normal  in  amount  at  bir.th ;  but  it  is  not 

certain  that  it  had  existed 
in  normal  amount  from  the 
time  of  its  first  appearance. 

By  way  of  example  the 
following  observation  of 
Liicke's  may  be  given : — 
A  woman  had  borne  one 
healthy  child  with  plenty  of 
liquor  amnii;  then,  with 
very  little  of  that  fluid,  she 
bore  a  child  with  double 
club-foot.  At  the  third  con- 
finement neither  she  nor  the 
midwife  noticed  any  liquor 
amnii  at  all.  The  child  had 
both  double  club-foot  and 
double  club-hand. 

Frequently  these  cases 
show,  even  at  birth,  atrophied  patches  of  skin,  sometimes  with 
subjacent  bursse,  at  exactly  the  place  or  places  where  pressure 
would  have  to  be  apphed  in  order  to  produce  the  deformity. 

The  most  popular  theory  with  those  unwilling  to  accept 
the  explanation  sketched  above  used  to  be  that  which  attri- 
butes to  congenital  club-foot  a  nervous  origin.  This  hypothesis 
was  supported  by  Little  with  much  ingenuity.  It  found  favour 
also  with  Duchenne  and  with  the  clear-sighted  Bouvier.  But 
the  arguments  against  it  are  of  great  weight.  In  ordinary 
congenital  club-foot,  at  birth,  the  affected  limb  or  limbs  are,  as 


Fig.  99.— (Parker  and  Shattuck,  p.  33.) 
The  habitual  position  for  many  weeks 
after  birth  of  a  child  with  '  not  very 
severe '  double  talipes  equino-varus. 
P.  and  S.  think  a  similar  position  in 
utero  was  the  cause  of  the  talipes.  For 
a  photograph  of  a  similar  case,  see 
Appendix. 
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regards  their  muscles,  normally  developed.  They  are  warm, 
and  continue  warm.  They  respond  to  galvanism.  In  fact, 
living,  they  contrast  strongly  with  paralytic  limbs  ;  dead,  the 
muscles  are  not  found  degenerated.  It  is  perfectly  true  that 
with  time  and  the  disuse  which  necessarily  results  from  the 
deformity  the  limb  wastes,  but  it  is  superfluous  to  call  in  a 
paralj^tic  explanation  for  that. 

As  for  the  hypothesis  of  primary  bone  deformity,  it  is  not 
easily  supported.  Can  it  account  for  the  scaphoid  being 
slipped  quite  round  to  the  inner  side  of  the  head  of  the 
astragalus  ? 

There  are  a  few  rare  cases  bearing  a  resemblance  to 
common  congenital  varus,  and  yet  having  certain  muscles  in 
a  state  of  fatty  degeneration.  The 
cases  in  question  present  marked 
differences,  and  must  be  described 
as  a  distinct  affection. 

Normal  infants  tend  to  hold 
their  feet  in  a  position  of  varus ; 
but  this  has  no  more  to  do  with 
club-foot  than  the  little  clenched 
fists  have  to  do  with  Dupuytren's 
contracture.  Such  feet  are  easily 
untwisted,  and  when  quiescent 
their  true  shape  may  often  be  seen 
to  be  one  of  valgus. 

Bessel-Hagen,  in  a  very  not-  ^i*^-  lOO.— (Parker  and  Shattuck, 
able  work,-  has  studied  carefully  l\'il,lTJ.ZT:i^.oi 
the  etiology  of  club-foot  by  exa-     four  or  five  months, 
mining  a  large  number  of  fresh 

specimens.  He  objects  to  deductions  drawn  from  examina- 
tion of  specimens  in  spirit,  as  they  are  liable,  he  says,  to  be 
moulded  by  the  counter-pressure  of  the  jar.  In  these  fresh 
specimens  he  finds  the  foetal  foot  normally  not  supinated, 
but  as  follows  : — In  embryos  less  than  30  millimetres  long 
the  foot  is  fully  extended.    In  those  from  30  to  40  mm.  a 


'  Die  Patlwl.  unci  Tlierapie  des  Elmnpfusses,  Th.  1 :  Aetiologic  und  Fatlio- 
genie,  Heidelberg,  1889.  (See  also  Centralblatt  f.  Chirurgie,  18!)0,  p.  200, 
and  Hotf a' s  Treatise.)  ./  .        .  f 
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slight  plantar  flexion  forms.  In  those  from  90  to  iOO  mm. 
long  the  foot  is  usually  at  right  angles  to  the  leg  and  has 
already  assumed  its  proper  form.  Henceforward  it  assumes, 
now  this,  and  now  that  position,  apparently  indifferently. 
Stqylnation,  as  the  rule,  only  takes  place  in  the  last  month  of 
jiregnancy.  Further,  the  supinated  foot  is  always  at  the  same 
time  dorsal-flexed.  Hoffa  confirms  these  statements  by  obser- 
vations made  on  four  fresh  embryos. 

Bessel-Hagen  enumerates  and  classifies  ninety -eight 
different  possible  ways  in  which  club-foot  may  arise.  How 
many  of  these  possibilities  have  been  or  ever  will  be  actualities 
is  a  doubtful  matter. 

When  club-foot  is  found  in  what  may  be  termed  'localised 
monstrosities,'  e.g.  in  association  with  deficiency  or  coalescence 
of  toes,  or  with  deficiency  or  absence  of  the  tibia  or  the  fibula, 
it  is  obvious  that  its  origin  has  probably  been  at  a  compara- 
tively early  period  of  foetal  life,  and  it  may  have  been  due  to 
something  inherent  in  the  germ  itself. 

Club-foot  not  infrequently  occurs  in  association  with  s^mia 
bifida.  I  have  seen  such  a  case  in  which  the  feet  resembled 
(one  being  in  a  position  of  equino-varus  and  the  other  in  a 
position  of  calcaneo-valgus)  the  three  well-known  cases 
described  by  F.  Martin,  Volkmann,  and  v.  Liicke  respectively, 
as  proofs  positive  of  the  compression  theory  of  the  origin  of 
club-foot. 

,0f  course,  pressure  may  act  upon  children  with  spina 
bifida  as  upon  other  children,  and  the  spina  bifida  may  some- 
how tend,  i3erliaps  by  causing  contractures,  to  place  the  foot  in 
positions  where  they  are  specially  exposed  to  it.  But  in  some 
cases,  at  least,  club-foot  in  association  with  spina  bifida  is 
directly  of  paralytic  origin. 

Club-foot  is  also  occasionally  found  in  anencephalous  and 
in  hydrocephalous  foetuses,  and  in  monsters  of  various  kinds. 

In  a  certain,  not  very  large,  proportion  of  cases  heredity 
may  be  traced. 

Eecent  authors,  by  heaping  together  as  varieties  of  club- 
foot all  kinds  of  cases  in  which  the  sole  or  heel  is  found 
inverted,  and  then  by  gravely  classifying  every  conceivable 
influence  which  their  imagination  can  suggest  as  'causes,' 
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have  perhaps  tended  to  confuse  rather  than  to  clear  the 
question  of  the  etiology  of  the  ordinary  variety  of  club-foot 
which  is  seen  every  day  by  orthopaedists  in  oi'dinary  children, 
as  distinguished  from  whole  and  partial  monstrosities.  This 
etiology  still  remains  unsettled  and  an  affair  of  more  or  less 
well-grounded  hypothesis. 

Teeatment  op  Congenital  Talipes  Equino- varus. — In 
deciding  upon  a  plan  of  treatment,  the  first  thing  to  consider  is 
the  age  of  the  patient.  In  infancy  and  early  childhood  manual 
and  mechanical  treatment  is  likely  to  succeed,  without  the 
assistance  of  any  operative  procedure  more  severe  than  the 
division  of  tendons,  and  perhaps  also  of  fascise,  and  even 
ligaments.  In  adolescent  and  adult  life,  resection  of  bone  is 
likely  to  be  necessary ;  and  in  old  age,  if  there  should  be 
indications  for  interfering  at  all  with  a  case  of  club-foot,  they 


Fig.  101. — To  show  the  Tkansveese  Weixkles  in  front  of  the.  Ankle 
MADE  IN  MANIPULATING  CONGENITAL  Talipes.  This  photograph  is  indistiiict 
because  of  the  restlessness  of  an  infant  when  its  leg  is  firmly  grasped. 
In  the  middle  of  the  picture,  the  manipulator's  left  hand  grasps  the  leg  : 
the  thumb  is  on  the  upper  part  of  the  shin,  and  the  fingers  are  seen  on 
the  outer  and  posterior  surface  of  the  leg  just  above  the  ankle.  To  the 
left  of  the  figure  is  the  right  hand,  with  its  thumb  on  the  dorsal  and  fore- 
finger on  the  plantar  aspect  of  the  toes.  Three  almost  parallel  wrinkles 
are  seen  on  the  front  and  outer  surface  of  the  ankles.  The  nurse  or 
mother  should  be  instructed  so  to  manipulate  the  foot  during  the  daily 
passive  exercises  as  to  produce  these  wrinkles. 

are  more  likely  to  point  to  a  Syme's  amputation  than  to 
either  tenotomy  or  osteotomy. 

Let  us  consider  first  the  case  of  a  newly  born  infant.  The 
immediate  question  is,  how  soon  shall  treatment  begin  ?  and 
the  answer  is,  '  at  once.'  Some  surgeons  there  are  who  would 
postpone  treatment  until  the  child  is  commencing  to  walk. 
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because  (1)  until  that  period  treatment  must  be  continued, 
however  early  it  is  begun ;  and  (2)  in  early  infancy  great 
difficulty  is  experienced  in  keeping  dry  and  clean  any  instru- 
ment applied  to  the  legs.  These  arguments  are,  however, 
insignificant  compared  with  the  grand  consideration  that  the 
actively  developing  foot  makes,  during  the  first  year  of  life; 
great  strides  towards  the  permanent  fixation  of  the  osseous, 
ligamentous,  and  other  structural  changes  associated  with 
talipes.  Some  indication  of  this  is  given  by  the  comparative 
ease  with  which  a  club-foot  at  birth  can  be  twisted,  or  rather 
untwisted,  and  pressed  into  a  shape  normal,  or  nearly  so. 
According  to  Wolff, ^  the  foot  grows,  proportionally,  as  much 
when  between  three  months  old  and  six  months  old  as  between 
the  ages  of  one  year  and  two  years.  Vogt  has  pointed  out 
another  important  consideration.  A  child's  parents  are  more 
disposed  to  assist  when  it  is  newly  born,  and  the  horror  pro- 
duced by  the  deformity  is  yet  vivid  in  their  minds,  than  they 
are  when  they  have  had  time  to  grow  accustomed  to  it.^ 

The  means  used  in  treating  club-foot  in  infancy  may  be 
shortly  classified  as  follows : 

T,^    .    ,  ,.  (Independent. 
Manipulations  i  . 

lAuxihary. 

.     , .  ( Eemovable  ( Non -elastic 

Apphances      {^.^^^  -^^^^^^.^^ 

/Tendons 
J  Fasciae 

Operations.      Division  of  i  ]y[^scies 

V  Ligaments. 

Infancy  is  not  concerned  with  resection  of  bone,  and 
rarely  with  division  of  skin. 

My  division  of  '  manipulations  '  into  '  independent '  and 
'  auxihary '  is  a  somewhat  faulty  one.  I  have  in  mind  the 
fact  that  cases  are  seen  so  sHght  in  degree  that  mere  manipu- 
lations, independent  of  any  operative  or  instrumental  treat- 

'  V.  Langenbeck's  Archiv,  Bd.  21,  p.  107. 

2  '  Beitrag  zur  orthopaclischer  Technik,'  Archiv  filr  Kinder heillMndc,  1880, 
p.  225. 
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ment,  can  effect  a  cure.  These  cases  are,  however,  exceptionah 
But  manipulation  is  an  indispensable  auxihary  to  all  operative 
and  mechanical  treatment.  The  surgeon  should  teach  the 
nurse  or  mother  how  to  twist  the  foot  into  the  best  attamable 
position,  and  how  to  exercise  the  ankle-joint.  Some  minutes 
should  be  devoted  to  this  practice  every  time  the  appliance 
worn  is  removed  and  readjusted.  If  no  appliance  is  being 
used,  the  nurse  should  frequently  and  for  long  periods  hold 
the  foot  in  a  normal  shape,  or  even,  when  possible,  in  a 
position  of  valgus. 

Of  removable  appliances,  the  best  known  is  Scarpa's  shoe. 
This  was  devised  ninety-six  years  ago  by  that  famous  Italian 
surgeon  and  anatomist.  The  instrument  in  question,  as 
now  supplied  by  the  modern  maker,  differs  a  good  deal  in 
appearance,  though  not  in  principle,  from  the  original  model. 
It  has  a  flat  sole-plate  of  iron,  and  a  semicircular  plate  fixed 
behind  to  keep  the  heel  in  position.  Both  are  covered  with 
leather  and  padded.  Connected  with  these  is  a  perpendicular 
iron  bar  extending  up  the  outer  side  of  the  leg,  and  interce^Dted 
at  the  ankle  by  two  cog-wheel  joints,  one  of  which  permits 
movement  in  the  direction  of  extension  or  flexion  of  the  ankle, 
and  the  other  inversion  or  eversion  of  the  foot.  Both  are 
controlled  by  a  key  separate  from  the  appliance.  The 
perpendicular  iron  is  fixed  at  its  upper  end  by  a  half-hoop  of 
steel,  which,  together  with  a  leather  strap,  encircles  the  calf, 
and  the  patient's  heel  is  pressed  down  into  the  heel  of  the 
shoe  by  one  or  more  straps  over  the  instep.  Along  the  outer 
margin  of  the  sole-plate  lies  a  steel  spring.  To  this  is  buckled 
a  webbing  strap,  which  surrounds  the  foot  between  the  instep 
and  the  toes.  The  force  of  this  steel  spring  is  thus  employed 
to  pull  outwards  the  anterior  part  of  the  foot. 

Scarpa's  shoe  has  been  modified  in  various  ways  by 
different  surgeons,  and  also  by  instrument  makers.  Scarcely 
any  of  these  modifications  have  the  value  claimed  for  them 
by  their  inventors.  They  have  mostly  originated  in  a  imori 
considerations,  and  in  the  very  natural  fancy  of  each  surgeon 
that  his  own  results  are  better  than  other  people's.  A  well- 
known  change  is  that  which  divides  the  sole-plate  into  two 
pieces,  one  anterior  and  the  other  posterior.    This  originates 
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in  the  anatomical  consideration  that  the  varus  element  in  the 
deformity  is  caused  by  changes  at  the  median  tarsal  joint. 
That,  however,  is  only  partially  true  (see,  e.f/.,  the  diagram  at 
p.  164).  The  change,  nevertheless,  would  be  an  improvement 
if  it  were  not  also  a  complication.  It  was,  I  believe,  originally 
made  by  Boyer.  Davy's  instrument  is  noticeable  for  its 
powerful  leverage  and  for  its  range  of  action.  The  plain  and 
hinged  metal  splints,  or  troughs,  of  Little  are  very  simple, 
and  are  useful,  especially  for  equinus  and  for  night  wear. 
Keeves's  is  simple,  useful,  and  very  cheap  (fig.  104).  These 

appliances  are  well  known  at  the 
surgical  instrument  makers'  by  the 
names  of  their  inventors. 

An  excellent  talipes  shoe  is 
Henry  Baker's.  Its  movable  pads 
are  useful,  when  the  surgeon  will 
give  due  care  and  attention  to  the 
case,  in  preventing  pressure  sores. 
These  exceedingly  mischievous  com- 
plications are  by  no  means  un- 
common when  the  treatment  of 
talipes  by  appliances  is  placed  in 
the  hands  of  surgical  dressers ;  but 
they  are  rarely  caused  either  by 
surgeons  of  experience  or  by  parents. 
Fig.  103  represents  the  instrument 
open,  and  it  will  be  seen  to  consist 
of  a  back  splint,  connected  with  a  foot-piece  by  means  of 
a  cog-wheel,  k,  at  the  heel,  and  having  hinged  to  it  two 
wings,  which  extend  well  below  the  foot-piece,  and  have  a 
buckle  and  strap,  h,  attached  to  their  lower  ends,  a,  a,  are 
two  webbing  straps  introduced  through  slots  to  fix  the  leg 
firmly,  b  is  a  leather  ankle-strap,  wide  and  padded  in  the 
centre,  to  fix  the  heel  immovably  in  its  position  ;  it  is  attached 
to  a  buckle  at  the  back,  d  is  a  plate  attached  to  the  external 
wing,  hollowed  out  and  moulded  to  receive  the  pad  c,  or 
movable  fulcrum,  which  may  be  placed  beneath  it  to  press  on 
the  projection  at  the  outer  side  of  the  foot,  i  is  a  rigid 
bar  for  carrying  the  toe-strap,    s  is  a  rectangular  pad  to  be 


Fig,  102. — Scabpa's  Shoe,  with 
Teansverse  Joint  in  Bole- 
plate  CORRESPONDING  TO  THE 

Transverse  Tarsal  Joint. 

c,  cog-wheel  at  ankle ;  /, 
transverse  joint  (Adams,  On 
Chib-foot,  p.  136). 
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introduced  beneath  the  external  wing  at  m,  when  it  is  found 
necessary  to  diminish  the  pressure  over  the  tarsus  on  the 
outer  side  of  the  foot, 
even  after  the  pad  c  has 
been  withdrawn.  The 
leg  is  firmly  held  to  the 
back  splint  by  the  straps 
A,  A.  The  heel  is  kept  in 
place  by  strap  b,  and  the 
movable  pad  c  is  ad- 
justed. The  wings  are 
brought  together,  and 
firmly  fixed  by  the  fur- 
ther action  of  the  straps 
A,  A,  and  strap  h  ;  and 
the  toe-strap  is  then 
tightened,  and  the  cog- 
wheel, K,  screwed  up. 
By.  simply  loosening  the 
toe-strap  the  pressure  is 
at  once  relieved,  if  this  should  be  found  necessary,  as  is 
frequently  the  case  at  night,  when  the  foot  becomes  hot ;  and 
in  a  day  or  two,  the  wings  being  thrown  back,  but  the  foot 


Pig.  103.— Heney  Bakee's 
Insteujient. 


Movable  Pad  ' 


Fig.  104.— Reeves's  Splint  foe 
Talipes. 


Fig.  105.— Robeet  Jones's  Splint  for 
Talipes. 


not  being  disturbed,  the  pad  c  may  be  slightly  shifted  or 
removed,  or  the  rectangular  pad  s  may  be  introduced  at  m 
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for  a  short  time  until  the  skin  on  the  outer  side  of  the  tarsus 
is  again  able  to  bear  pressure.  Simple  splints  of  tin,  which 
can  be  bent  to  fit  the  front  of  the  leg,  ankle,  and  instep,  are 
often  used  to  secure  rest  to  the  foot  for  a  few  days  after  teno- 
tomy. .  Another  simple,  useful,  and  inexpensive  splint  is 
Eobert  Jones's. 

Another  class  of  instruments  must  not  be  forgotten, 
namely,  those  used  to  prevent  relapse  when,  the  foot  having 

been  got  into  good  shape  and 
position,  active  treatment  is  at 
an  end. 

These  differ  greatly,  accord- 
ing to  whether  they  are  worn  by 
night  or  by  day. 

The  simplest  troughs  and 
rectangular  splints  do  for  night 
use.  They  should  be  free  from 
corners  and  angles  likely  to  tear 
the  bedclothes.  They  should 
not  press  on  the  heel  or  ankles. 
They  should  not  be  too  hot  and 
heavy  for  summer  wear.  Pains 
should  be  taken  to  bandage  or 
strap  them  on  accurately  and 
securely  each  night. 

For  day  use  the  almost  uni- 
versal custom  is  to  order  an  ordinary  boot  to  the  foot  and 
side-irons  to  the  leg.  These  side-irons  are  jointed  at  the 
ankle  and  knee,  and  often  extend  up  to  the  waist,  in  order  to 
act  against  the  tendency  to  inversion  of  the  foot.  The  joint 
at  the  ankle  is  sometimes,  but  not  usually,  provided  with 
a  back  stop.  The  unsatisfactory  feature  of  this  arrangement 
is  that  the  foot  will  often  twist  itself  round  inside  the  boot, 
and  even  in  time  twist  the  boot  itself  out  of  shape.  In  fact 
a  common  boot  attached  to  a  side-iron  cannot  control  a  foot 
with  any  active  tendency  to  varus. 

For  this  reason  I  have  had  made  a  kind  of  sandal  with  a 
wooden  sole,  and  direct  this  to  be  worn  instead  of  a  boot  so 
long  as  there  is  any  tendency  to  relapse.    The  wooden  sole  is 


Fig,  106. — Simple  Splint  ron 
Talipes  Equino-vaeus. 

A,  ankle-strap  ;  B,  shin-piece  and 
strap  ;  C,  strap  for  anterior  part 
of  foot.  (From  H.  Baker's  Prac- 
tical Notes  on  Treatment  of 
Deforviities.    London,  1886.) 
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perfectly  rigid,  its  relation  to  the  side-iron  is  unchangeable, 
and  the  foot  is  laced  down  to  it  as  securely  and  correctly  as  it 
can  be  fixed  in  a  Scarpa's  shoe. 

It  would  be  strange  indeed  if,  in  this  age  of  indiarubber, 
the  elastic  properties  of  that  material  had  not  been  applied  to 
the  treatment  of  club-foot.  I  will  avoid  waste  of  time  and 
space  by  saying  at  once  that  the  rather  pretentious  claims 
made  on  behalf  of  so-called  *  artificial  muscles '  of  indiarubber, 
and  for  analogous  contrivances,  are,  if  not  quite-  baseless,  at 
least  ridiculous,  in  comparison  with  the  other,  more  con- 
venient and  more  powerful  means  we  possess  of  dealing  with 
congenital  talipes  equino-varus. 

If,  however,  any  one  is  disposed  to  try  elastic  traction  in 
the  treatment  of  this  deformity,  he  must  indeed  be  a  shiftless 
person  unless  he  can  devise  for  himself  a  means  of  putting 
into  proper  action  combinations  of  indiarubber  strips  and 
adhesive  plaster.  They  can  be  made  to  work  effectively  in 
infants  which  have  not  learnt  to  walk.  But  they  involve 
a  great  amount  of  trouble  in  the  necessity  for  frequent 
reapplication  and  readjustment. 

Fixed  A'pijliances. — These  are  made  of  plaster  of  Paris, 
and,  more  rarely,  of  one  or  other  of  the  various  materials, 
such  as  starched  bandage,  water-glass,  &c.,  used  in  the  treat- 
ment of  fractures  by  immovable  apparatus.  Although  poro- 
plastic,  moulded  papier-mache  and  gutta-percha  splints  are 
just  as  removable  as  a  Scarpa's  shoe,  yet,  from  the  fact  that 
they  are  moulded  while  soft  to  the  deformed  limb,  they  have 
a  closer  affinity  to  plaster  of  Paris  than  to  steel  instruments, 
and  will  therefore  be  more  conveniently  noticed  with  the 
former  than  with  the  latter. 

In  applying  plaster  of  Paris  to  cases  of  varus  I  always  pro- 
ceed as  follows  :— The  patient's  knee  being  flexed,  an  assistant 
holds  the  limb  firmly  and  prepares  to  exercise  counter-pressure 
to  the  pressure  I  am  about  to  apply  myself.  The  foot  and 
leg  being  covered  with  a  bandage  of  fine  flannel,  I  grasp  the 
toes  with  my  left  hand,  and  press  against  the  balls  of  the  outer 
toes  in  such  a  way  as  to  forcibly  evert  the  foot  and  to 
obliterate  as  far  as  possible  the  varus.  Of  course  this 
manojuvre  tends  also  to  stretch  the  tendo  Achilhs,  or  the 
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posterior  ligament  of  the  ankle-joint  if  the  tendon  have  been 
cut,  and  to  bring  down  the  heel. 

I  then  apply  the  plaster  bandages  with  my  right  hand. 
In  order  to  be  able  to  do  this  I  have  to  get  a  nurse  to  take  the 
bandage-roll  from  me  at  the  completion  of  each  turn  of  the 
bandage.  This  sets  my  right  hand  free  to  pass  round  the 
back  of  the  limb,  receive  the  bandage-roll  back  from  the  nurse, 
and  apply  another  turn  of  bandage,  and  so  on.  But  I  do  not 
allow  the  nurse  to  apply  a  single  inch  of  bandage.  Her  duty 
is  quite  passive. 

I  therefore  both  fix  the  foot  in  position  and  apply  the 
bandage  myself.  It  must  be  obvious  that  no  ordinary  two  or 
three  persons  could  effect  these  objects  with  equal  skill  unless 
they  had  each  had  the  same  amount  of  practice  as  myself. 
That  is,  assuming  that  I  have  abilities  equal  to  the  ordinary. 
I  find  it  far  less  trouble  to  proceed  like  this  than  to  instruct 
all  assistants  or  nurses  how  to  manipulate  the  foot.  Simple 
as  is  the  manipulative  process,  there  are  people  who  seem  in- 
capable of  learning  to  do  it  properly.  The  application  of  the 
plaster  bandage  is  also  an  important  matter.  Eegularity, 
smoothness,  and  homogeneity  are  not  to  be  given  to  it  by 
every  novice  at  a  first  trial. 

When  sufficient  plaster  bandage  has  been  applied  and  the 
successive  layers  well  rubbed  into  cohesion  with  one  another, 
I  take  both  leg  and  foot  into  my  own  hands,  and  hold  them  in 
position  until  the  plaster  is  firmly  set. 

There  are  various  other  ways  of  keeping  the  foot  in 
position  during  the  application  of  plaster.  Some  surgeons 
use  strapping  first,  and  then  plaster  over  the  strapping. 

Although  no  other  appliance,  fixed  or  removable,  can  equal 
in  power  and  accuracy  the  plaster- of-Paris  case,  yet  there  are 
points  about  the  poroplastic  felt  splint  which  give  to  it  high 
value  in  the  treatment  of  talipes. 

In  making  a  poroplastic  felt  splint  proceed  as  follows. 
Cut  out  a  piece  of  paper  the  shape  of  fig.  107  until  it  will  fit 
on  the  foot  and  leg  as  in  fig.  108.  Use  the  pattern  in  cutting 
the  felt  splint.  Hold  the  blade  of  the  knife  slantwise  to  the 
surface  of  the  poroplastic  when  cutting  it.  Place  a  flannel 
bandage  or  a  sock  on  the  foot  and  leg.    Soak  the  felt  splint 
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in  water  hotter  than  you  can  bear  with  the  hand,  but  not 
boihng,  until  it  is  soft.  Take  it  out,  and  dry  its  surface 
quickly  between  the  layers  of  a  folded  towel.  Apply  it  quickly 
as  in  fig.  108.  Bandage  it  into  shape  firmly,  at  the  same  time 
— with  assistance — holding  the  foot  in  good  position.  When 
the  splint  is  cold  and  firm,  i.e.  in  a  few  minutes,  remove  the 
tight  bandage  and  apply  a  looser  one.  Superfluous  corners, 
&c.,  can  be  trimmed  off  the  splint. 

The  poroplastic  talipes  splint  is  light  and  cheap,  and  it 
can  be  removed  daily  and  reapplied  by  the  mother  or  nurse 
for  manipulating,  inspecting,  washing,  &c. 


Fig.  107. — Poboplastic  Splint 

FOR  TaxIPES,  when  FIRST 
CUT  OUT. 


Fig.  108. — Poroplastic  Splint  for 
•  Talipes,  softened  by  Hot  AVater 

AND  applied  ready  TO  BE  BAN- 
DAGED INTO  Shape. 


Operative  Treatment  of  Congenital  Talipes  Equino-varus. — 
It  has  already  been  stated  that  there  are  cases  in  which  even 
tenotomy  is  superfluous.  These  are,  however,  quite  excep- 
tional. Almost  always  it  will  be  an  economy  of  time  and 
trouble  to  everybody  concerned,  and  a  great  preventive  of  pain 
and  discomfort  to  the  little  patient,  to  operate.  It  is,  there- 
fore, needless  to  discuss  whether  this  or  that  degree  of  con- 
genital talipes  can  be  cured  without  tenotomy. 

The  tendons  to  be  divided  are,  as  a  general  rule,  the  tibiaUs 
anticus  and  posticus  and  the  tendo  Achillis,  and  sometimes 
the  flexor  longus  digitorum. 

The  plantar  fascia,  especially  the  inner  part  of  it  and  the 
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inter-muscular  division  between  the  abductor  pollicis  and  flexor 
brevis  digitorum,  must  also  be  cut ;  and  in  doing  this  the 
surgeon  will  not  find  it  either  possible  or  desirable  to  avoid 
more  or  less  division  of  these  two  muscles  themselves.  When, 
after  tenotomy  and  fasciatomy,  the  foot  is  still  held  more  or 
less  rigidly  in  its  false  position  by  the  hgaments,  these  must 
be  divided  also.  They  are  the  anterior  part  of  the  internal 
lateral  ligament  of  the  ankle,  the  internal  part  of  the  inferior 
calcaneo-scaphoid  ligament,  and  occasionally  the  internal 
scapho-cuneiform. 

It  is  to  be  remembered,  however,  that  ligaments  offer  only 
a  passive  resistance  to  stretching  force,  and  therefore  yield 
more  easily  than  tendons,  which  have  muscular  fibres  attached 
to  them. 

All  the  above-mentioned  structures  need  not  be  always 
divided  together  at  one  sitting.  Some  think  the  tendo  Achillis 
should  be  left  undivided  until  the  mechanical  treatment  em- 
ployed after  division  of  the  other  structures  has,  more  or  less, 
untwisted  the  anterior  part  of  the  foot,  straightened  out  its  inner 
margin,  and  flattened  its  sole  and  instep.  This  is  what  most  or- 
thopaedic surgeons  call  removing  the  varus  before  treating  the 
equinus.  The  tight  tendo  Achillis  gives  a  counter-extension 
against  the  force  employed  to  untwist  the  anterior  part  of 
the  foot  ;  but  quite  sufficient  counter-extension  can  usually  be 
obtained  from  the  posterior  ligament  of  the  ankle-joint  alone. 

I  believe  it  is  a  mistake  to  make  a  rule  of  always  attempting 
to  untwist  the  foot  before  bringing  down  the  heel.  In  truth 
the  leverage  of  a  firm  foot  in  brmging  down  the  heel  is  more 
necessary  than  is  the  counter-resistance  of  the  tendo  Achillis 
in  forcing  upwards  and  outwards  the  foot.  Moreover,  some  of 
the  varus  is  caused  by  the  tendo  Achillis  itself. 

In  congenital  club-foot  I  have  for  years  divided  all  that 
required  division  at  one  operation.  I  believe  this  practice  is 
becoming  general. 

In  dividing  the  fcendo  Achillis  an  ansesthetic  is  not  abso- 
lutely necessary.  Insert  a  sharp-pointed  tenotome  at  a  dis- 
tance equal  to  about  twice  the  breadth  of  the  patient's  thumb 
above  the  tendon's  insertion,  and  let  the  point  of  the  knife 
pierce  the  skin  not  far  from  the  posterior  surface  of  the  tendon. 
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Then,  when  the  knife-edge  is  turned  towards  the  tendon  and 
the  actual  division  commenced,  the  side  of  the  skin  wound 
pressed  upon  b}^  the  knife  will  be  that  towards  its  back,  and 
the  wound  will  not  be  enlarged.  The  knife  is  passed  in  on  the 
flat,  and  not  turned  edgewise  till  its  blade  is  fairly  beneath  the 
tendon.  The  surgeon's  left  forefinger  should  feel  the  point  of 
the  tenotome  beneath  the  skin  on  the  side  of  the  tendon 
opposite  to  the  skin  wound.  The  division  is  effected  with  a 
sawing  movement. 

The  assistant  grasps  the  leg  and  foot  with  his  two  hands 
respectively,  relaxes  the  tendon  while  the  tenotome  is  being 
passed  beneath  it,  and  makes  it  tense  during  the  cutting. 

Both  the  skin  and  the  tenotome  should  be  thoroughly 
cleansed  and  antisepticised.  Why  should  not  an  impure 
tenotome  convey  infection  as  easily  as  a  needle  will  implant 
vaccine  lymph  ?  Erysipelas,  suppuration,  and  even  sloughing 
of  the  tendon  have  repeatedly  followed  tenotomy. 

The  tibialis  anticus  should  be  divided  below  the  ankle-joint. 

The  tibialis  iwsticus  can  be  divided  either  above  or  below 
the  ankle.  The  former  situation  used  to  be  preferred.  The 
exact  position  of  the  tendon  varies  considerably,  .according  as 
the  club-foot  is  slight  or  severe,  and  the  variation  is  greater 
below  than  above  the  ankle.  Vogt  thinks  that  reunion  of 
the  tendon  would  be  less  certain  below  than  above  the 
ankle,  because  in  the  former  situation  there  is  no  tendon 
sheath. 

There  is  one  decided  advantage  in  dividing  below  the 
malleolus.  There  the  ligaments  may  be  divided  through  the 
same  wound. 

When  operating  above  the  ankle,  the  skin  and  tendon 
sheaths  are  punctured  by  a  sharp-pointed  tenotome,  and  then 
a  bluQt-pointed  one  passed  in  to  cut  the  tendon  (or  rather 
tendons,  for  the  flexor  longus  digitorum  is  usually,  intention- 
ally or  otherwise,  divided  at  the  same  time).  The  blunt  point 
is  used  in  order  to  endanger  as  httle  as  possible  the  posterior 
tibial  artery.  The  division  should  be  immediately  above  the 
malleolus,  and  the  tenotome  should  be  insinuated  beneath  the 
tendon  or  tendons,  close  to  the  bone,  the  edge  of  the  knife  being 
afterwards  turned  backwards  and  the  tendon  being  made  tense 
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over  it  by  the  assistant.  In  fat  children  a  point  midway 
between  the  anterior  and  posterior  border  of  the  liml)  is  chosen 
for  the  insertion  of  the  tenotome.  It  is  very  frequently  dififi- 
cult  to  feel  sure  whether  the  flexor  digitorum  has  been  cut  or 
not,  and  the  surgeon  may  easily  deceive  himself  about  the 
tibialis  posticus.  If  the  case  is  a  severe  one,  rather  than  leave 
the  matter  uncertain  the  surgeon  had  better,  with  antiseptic 
precautions,  divide  the  tendons  openly,  through  a  short  longi- 
tudinal incision,  taking  care  to  disturb  their  sheaths  as  little  as 
possible. 

If  any  accident  should  happen  to  the  posterior  tibial  artery, 
pressure  had  better  be  applied  and  the  limb  well  elevated. 
The  plantar  fascia,  &c.,  are  divided  by  a  sharp-pointed  tenotome 
inserted  at  the  inner  margin  of  the  foot,  not  far  from  the 
internal  malleolus.  Its  blade  should  be  carried  at  least  half- 
way across  the  sole,  or  rather  the  instep,  immediately  beneath 
the  skin,  the  foot  being  relaxed  at  the  time.  Then  its  edge 
should  be  turned  towards  the  deeper  parts,  and,  the  foot  being 
extended  simultaneously,  made  to  cut  all  the  tense  bands  of 
fascia  and  muscle  which  keep  the  sole  and  inner  margin  of  the 
foot  concave.  The  division  must  be  particularly  free  and  deep 
towards  the  inner  side. 

If  the  puncture  be  made  close  to  the  malleolus,  the  tibialis 
posticus  and  the  ligaments  beneath  it  can,  if  desired,  be 
divided  subcutaneously  through  the  same  incision.  The 
division  of  the  tibiales  and  of  the  plantar  fascia  takes  more 
time  and  is  a  more  delicate  series  of  operations  than  tenotomy 
of  the  tendo  Achillis.  An  antesthetic  should  therefore  be 
administered. 

In  what  imsition  should  the  foot  "be  lAacecl  after  tenotomy  of 
the  tibiales,  lOc.  ? 

It  should  immediately,  and  while  the  little  patient  is  still 
under  the  antesthetic,  be  securely  fixed  in  the  best  attainable 
position.  This  has  been  my  usual  practice  for  years,  and 
I  have  never  seen  the  least  harm  result  from  it.  What  good 
can  result  from  allowing  the  plantar  fascia  to  unite  feebly  for 
a  week  or  a  fortnight,  only  to  tear  it  afresh  immediately 
afterwards  ?  for  surely  no  one  will  pretend  that  gradual  screw 
extension  can  do  anything  else  but  simply  tear  open  a 
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recently  united  wound  in  the  plantar  fascia.  With  regard  to 
the  tibiales  also,  can  any  one  demonstrate  a  case  of  non-union 
of  either  of  them  after  tenotomy  with  immediate  rectification 
of  the  foot  ? 

Time  to  the  surgeon  and  (ultimately)  pain  to  the  patient 
will  be  saved  by,  immediately  after  the  operation,  correcting 
the  varus  and  fixing  the  foot  in  plaster  of  Paris,  in  poro- 
plastic  felt,  or  in  some  form  of  Scarpa's  shoe,  after  the  manner 
already  described. 

The  tenotomy  punctures  should  be  covered,  each  with  a 
small  thin  pad  of  moist  iodoform  gauze,  fixed  with  strapping 
as  a  rule. 

An  exception  to  the  above  rules  occurs  when  there  is  any 
tendency  to  haemorrhage,  especially  when  Esmarch's  tourni- 
quet has  been  used.  I  then  place  over  the  iodoform  gauze  one 
or  more  wood-wool  pads  and  bandage  them  firmly  on.  If  they 
extend  from  the  calf  to  the  roots  of  the  toes  (they  should  not 
hide  the  toes),  they  will  suffice  both  for  splint  and  dressings. 

After  tenotomy  of  the  tenclo  Achillis,  should  correction  he 
immediate  or  gradual  ? 

A  slight  but  strictly  limited  amount  should  be  made  at 
once,  and  secured,  but  complete  correction  should  only  be 
aimed  at  by  gradual  extension,  commencing  a  fortnight  after 
the  tenotomy  and  prolonged  over  several  weeks.  The  tension 
may  be  increased  every  other  day.  In  many,  if  not  in  most, 
cases  the  posterior  ligamentous  fibres  of  the  ankle-joint,  and 
not  the  newly  united  tendon,  form  an  insuperable  resisting 
force  to  immediate  extension,  and  leave  the  surgeon  no 
choice.  This  ligament  should  be  forcibly  stretched  at  the 
operation.  Use  the  wood-wool  pads  at  the  first  dressing  in  the 
way  just  described. 

In  correcting  both  the  equinus  and  the  varus  the  surgeon 
should  aim  at  orer-correcting.  A  tendency  to  relapse  is 
almost  certain.  Treatment  should  therefore  be  prolonged  and 
thorough.  The  actual  time  necessary  depends  upon  the  age 
of  the  patient,  upon  individual  pecuHarity,  and  upon  degree 
of  deformity.  Two  or  three  months  may  suffice  to  get  the 
foot  and  ankle  into  good  shape.  But  the  patient  should  be 
watched  for  years  afterwards. 
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In  the  case  of  an  infant  under  a  year  old  some  appliance, 
such  as  the  poroplastic  splint,  or  Eeeves's,  or  E.  Jones's,  should 
be  worn  until  the  power  of  walking  has  been  acquired.  The 
instrument  should  be  reapplied  at  least  once  dail}^  and  each 
time  the  foot  should  be  rubbed,  and  its  joints,  including  the 
ankle,  well  exercised  by  the  mother  or  nurse,  who  should  be 
carefully  instructed  by  the  surgeon. 

Whatever  the  age  of  the  child,  as  soon  as  good  position 
combined  with  the  power  of  walking  has  been  obtained  other 
instruments  should  be  discarded  for  walking-irons  and  for 
simple  night-troughs  of  poroplastic,  wood,  or  metal. 

What  has  been  written  so  far  applies  almost  as  well  to  the 
period  of  early  childhood  as  to  that  of  infancy,  excepting  that 
the  plasticity  of  the  foot  steadily  decreases  as  growth  advances. 
Nevertheless,  when  we  reflect  that  the  internal  cuneiform  does 
not  usually  begin  to  ossify  till  the  third  year,  and  the  scaphoid 
not  till  the  fourth,  we  a  priori  expect  such  means  as  those 
already  described  to  contend  successfully  with  talipes  through- 
out the  whole  period  of  early  childhood.  And  experience 
shows  that  under  favourable  circumstances  it  can  do  so. 
But  later  the  condition  of  the  foot  skeleton  changes  mate- 
rially, and  at  puberty  the  tarsus  is  almost  completel}'  ossified. 
The  resistance  it  can  then  make  to  continuous  pressure  is 
shown  by  the  fact  that,  notwithstanding  the  rapid  mcrease  of 
the  body-weight  and  the  long  periods  of  standing  and  walking 
which  most  young  people  of  the  working  classes  are  then 
exposed  to,  only  a  small  proportion  develop  flat-foot.  It  is 
true,  of  course,  that  their  plantar  arches  are  still  supported  hy 
untenotomised  muscles  ;  still,  those  muscles  must  frequently, 
in  the  class  of  persons  in  question,  be  wearied  to  the  last 
degree. 

Individual  differences  and  the  difficulty  of  recognising 
them  until  they  are  brought  to  light  by  experience,  as  well  as 
the  vast  importance  of  the  comparative  circumstances  of 
patients,  would  often  make  it  very  difficult  to  decide  the  best 
course  to  pursue  with  regard  to  a  given  adolescent  suffering 
from  talipes  ;  but  the  surgeon  will  seldom  err  if  he  will  ahva3'S, 
in  dealing  with  children  and  adolescents,  earnestly  endeavour 
to  get  the  best  attainable  amount  of  improvement  by  means 
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of  tenotomy  and  division  of  fasciae  and  ligaments  before 
deciding  upon  the  trial  of  more  heroic  measures,  such  as 
resection  of  bone. 

In  many  instances  he  will  find  that  the  patient  has 
already  been  tenotomised,  &c.,  either  altogether  in  vain,  or 
else  with  temporary  improvement  and  speedy  relapse.  The 
previous  operator  will  perhaps  have  been  some  other  sur- 
geon, and  perhaps  himself.  It  will  be  necessary  to  consider 
whether  the  tenotomy,  &c.,  and  the  after-treatment  have 
been  thorough ;  whether,  e.g.,  the  tibialis  posticus  has  been 
divided,  and  whether  ligaments  have  been  attacked  at  all. 
The  surgeon  will  seldom  be  able  to  satisfy  himself  on  these 
points,  and  it  will  be  his  duty  to  operate  thoroughly  on  tibialis 
and  ligaments,  not  hesitating,  in  order  to  ensure  success,  to 
make  open  incisions,  of  course  antiseptically. 

The  skin  itself  may  be  a  hindrance  to  correction.  It  must 
not  be  spared.  Indeed,  Dr.  Phelps,  of  New  York,  went  so 
far  as  to  recommend  the  free  transverse  division  of  the  skin  of 
the  inner  and  plantar  concavity  of  all  club-feet  which  cannot 
.be  (1)  easily  placed  by  the  hand  in  a  normal  position,  or  (2) 
■perfectly  relieved  by  subcutaneous  tenotomy  with  proper  after- 
management. 

The  advantages  of  this  operation,  according  to  its  author, 

are  ^ — :. 

1.  It  prevents  the  operator  from  needlessly  cutting  tissues 
not  contracted. 

2.  Convenience  for  dividing  tibialis  posticus  and  ligaments. 

3.  Easy  avoidance  of  plantar  arteries  and  nerves. 

4.  Any  deformity  of  bone  can,  if  necessary,  be  remedied 
with  a  chisel  after  the  soft  parts  have  been  cut. 

5.  Eestoration  of  foot  to  its  proper  length. 

6.  '  It  makes  the  surgeon  master  of  the  situation.' 

In  conclusion,  he  adds  that  osteotomy  should  not,  as  a 
rule,  be  performed  as  a  '  primary  operation,'  and  that  '  cer- 
tainly no  operator  can  determine  the  amount  of  deformity  in 
the  bones  until  after  he  has  relieved  all  the  contracted  soft 
parts. 

These  claims  will  not  sustain  critical  examination ;  and. 

Trans.  Internat.  Med.  Congress  (Copenhagen,  1884),  ii.  132. 
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indeed,  aM  the  arguments  and  statements  of  the  advocates  of 
Phelps's  operation  are  unconvincing.  Because;  let  it  be  pre- 
mised that  in  it  the  skin  is  cut  transversely  for  some  other 
reason  than  that  it  will  not  yield  sufficiently  to  per??i?"i  the  shape 
of  the  foot  to  he  corrected.  If  otherwise,  then  the  operation  is 
not  Phelps's,  and  the  operation  now  done  wholesale  by  various 
surgeons  is  also  not  Phelps's,  because  it  is  incredible  that 
they  have  so  many  skin-bound  cases  of  talipes.  Excessively 
tight  skin  I  have  sometimes  torn  and  sometimes  cut  trans- 
versely in  talipes  cases  before  I  heard  of  the  operation  de- 
scribed by  Dr.  Phelps,  and  the  necessity  to  either  cut  or  tear 
it  has  sometimes  occurred  to  other  surgeons. 

With  the  exception  of  such  cases  as  these,  tvhy  shoidd  the 
ordinary  and  excellent  rule  of  surgery,  to  prefer  a  longitudinal 
to  a  transverse  incision,  he  departed  from  in  talipes  equino- 
varus  ? ' 

At  the  1889  meeting  of  the  British  Medical  Association  at 
Leeds  (Section  for  Diseases  of  Children)  I  described  the  plan 
of  (1)  cutting  from  the  redundant  skin  of  the  outer  and  dorsal 
aspect  of  the  foot  a  flap  with  its  base  at  the  front  of  the  ankle, 
and  (2)  turning  this  over  to  the  inner  and  plantar  aspect  of 
the  foot  to  fill  the  gap  caused  there  by  division  of  tense  skin. 
This  plan  has  been  independently  re-invented  by  Dr.  T.  H. 
Kellock  ('Lancet,'  1895)  and  Mr.  Muirhead  Little.  It  is 
rarely  needed. 

The  newly  awakened  zeal  for  open  antiseptic  incision  has 
led  to  more  than  one  funeral  oration  being  pronounced  over 
subcutaneous  surgery.  I  believe  that  when  the  orators 
have  had  a  few  years'  experience  of  the  open  method,  they  will 
find  it  will  have  given  them  a  confident  knowledge  as  to  the 
position  of  what  they  want  to  divide  and  what  they  need  to 
avoid,  which  will  make  an  open  incision  useless  in  operating 
on  any  but  quite  exceptional  cases  of  talipes  by  mere  division 
of  fascia,  tendons,  and  ligaments.  And  what  other  soft  struc- 
tures need  to  be  cut  ? 

Nevertheless,  Phelps's  work  in  this  department  of  surgery 
may  be  justly  regarded  as  a  bold  and  not  unneeded  protest 

'  Bessel-Hagen  also  aclvocfited  this  open  longitudinal  incision  at  the  Berlin 
International  Congress. 
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against  the  current  views  of  surgeons  of  the  time.  For  were 
they  not  then  mainly  divided  into  two  opposed  and  rather 
narrow-minded  camps  ?  One  party  taught  that  talipes  was 
essentially  an  osseous  deformity,  nay,  almost  a  purely  astra- 
galus deformity !  The  other  wrote  as  if  the  most  confirmed 
and  frightful  club-feet  of  adults  could  easily  be  corrected  by 
old-fashioned  and  gentle  means,  similar  to  those  which 
speedily  straighten  a  recently  contracted  knee  ! 

The  truth  must  be  again  repeated  that  congenital  club- 
foot is  both  a  hone  and  a  joint  deformity.  Phelps's  operation 
and  the  mode  in  which  he  advocated  it  himself  involved  a 
needless  division  of  skin  and  other  innocent  soft  parts.-*^ 

With  regard  to  the  accusation  of  shortening  the  outer 
border  of  the  foot,  constantly  levelled  against  anterior  tarso- 
tomy, if  the  foot  is  to  be  straightened,  either  its  outer  margin 
must  be  shortened  or  its  inner  lengthened.  And  what  opera- 
tion is  there  which  can  leave  the  soft  parts  of  the  inner  and  plan- 
tar aspect  of  the  foot  not  absolutely  deprived  of  all  functional 
power,  and  which  can  at  the  same  time  lengthen  the  inner 
border  of  the  foot?  Moreover,  excision  of  the  astragalus 
shortens  a  little  more  an  already  somewhat  shortened  leg. 

If  all  other  means  fail  to  give  a  satisfactory  result,  nothing 
remains  but  to  consider  the  question  of  osteotomy  for  congenital 
talijjes  eqidno-varus,  or  else  to  resort  to  instrumental  osteo- 
clasis. 

There  are  two  chief  forms  of  osteotomy  for  talipes  varus. 
One  is  typified  by  excision  of  the  astragalus,  the  other  by 
removal  of  a  wedge  from  the  tarsus  with  its  base  at  or  near 
the  cuboid. 

But  the  number  of  different  procedures  is  far  more 
numerous.  The  following  classification  of  operations  on  the 
bones  for  the  cure  of  club-foot  is  due  to  Lorenz  :  ^ 

_  '  At  the  Berlin  International  Congress  in  1890,  Dr.  Phelps  came  somewhat, 
m  the  practice  he  advocated,  if  not  in  the  theories  he  proclaimed,  into  accord 
with  the  general  tendency  of  modern  orthopedic  surgery,  covering  his  retreat 
by  hring  a  good  deal  of  blank  cartridge  about  'degrading  the  orthopanlic 
surgeon,  empiricism,'  '  quackery  '  '  tinkering,'  '  fooling,'  &c.  The  free  trans- 
verse incision  had  dwindled  into  'If  the  skin  is  short,  an  open  incision  one- 
fourth  the  distance  across  the  foot  can  be  made.' 

^  '  Ueber  die  operative  Orthopiidie  des  Klumpfusses,'  Wiener  Klinik,  1884, 
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A.  Osteotomies 

1.  Linear  division,  with  the  chisel,  of  the  scaphoid  from 
the  sole  (Hahn). 

2.  Linear  osteotomy  of  the  tibia  above  the  ankle-joint 
(Hahn). 

B.  Enucleations 
a.  Of  a  single  bone 

3.  Of  the  cuboid  (Little,  Solly). 

4.  Of  the  astragalus  (Lund,  Erskine,  Mason),  with  three 
modifications. 

5.  Of  the  astragalus,  with  excision  of  the  point  of  the 
external  malleolus  (Erskine,  Mason,  Eied). 

6.  Erasion  of  the  spongy  substance  of  the  astragalus, 
leaving  its  articular  surfaces  (Verebely) . 

7.  Enucleation  of  the  astragalus  and  excision  of  a  perpen- 
dicular wedge  (with  its  base  external)  from  the  whole  thickness 
of  the  anterior  process  of  the  os  calcis  (Hahn). 

h.  Enucleation  of  several  bones 

8.  Of  the  astragalus  and  cuboid  (Albert,  Hahn) . 

9.  Of  the  astragalus,  cuboid,  and  scaphoid  (West). 

10.  Of  the  scaphoid  and  cuboid  (Benuet). 

C.  Resections 

11.  Of  the  head  of  the  astragalus  (Lucke,  Albert). 

12.  Of  a  wedge  from  the  outer  half  of  the  neck  of  the 
astragalus  (Hiiter) . 

13.  Of  two  wedges,  at  right  angles  to  each  other,  one  from 
the  median  tarsal,  the  other  from  the  astragalo-calcaneal  joint, 
both  having  their  bases  external  (Eydygier). 

14.  Of  a  wedge  from  the  tarsus  regarded  as  a  whole,  and 
not  from  any  special  bone  or  joint  belonging  to  it  (0.  Weber, 
Davies  Colley,  E.  Davy). 

To  the  above  Hst  of  fourteen  operations  others  might  now 
be  added  ;  e.g.  Verneuil  has  removed  not  only  the  astragalus, 
scaphoid,  and  cuboid,  from  the  same  foot,  but  also  the  anterior 
part  of  the  os  calcis.  But  Lorenz's  scheme  appears  to  me 
more  logical  than  useful,  and  I  recommend  the  student  to 
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arrange  all  the  tarsotomies,  tarsectomies,  &c.,  in  his  mind  as 

follows : 

(1)  Kemoval  of  the  astragalus. 

(2)  Eemoval  of  bone  from  near  the  calcaneo-cuboid  joint. 
These  two  may  be  regarded  as  types  of  w4iat  have  been 

called  '  posterior  '  and  '  anterior '  '  tarsectomies  '  respectively. 
They  claim  priority  also  from  an  historical  point  of  view. 

With  simple  removal  of  the  astragalus  should  be  asso- 
ciated— 

(1a)  Eemoval  of  the  astragalus,  with  excision  of  the  point 
of  the  external  malleolus. 

(1b)  Erasion  of  the  spongy  substance  of  the  astragalus, 
leaving  its  articular  surfaces. 

With  removal  of  the  cuboid  should  be  associated— 

(2a)  Excision  of.  a  wedge  from  the  tarsus  regarded  as  a 
whole,  and  not  from  any  special  bone  or  joint  belonging  to  it, 
the  base  of  the  wedge  being  at  or  near  the  cuboid. 

(2b)  Eemoval  of  .the.  scaphoid  with  the  cuboid. 

Entitled  to  form  a  third  primary  group  are — 

(3)  Those  operations  conducted  on  the  principle  first 
practised  by  the  late  J.  F.  West,  of  Birmingham,  who,  com- 
mencing with  the  astragalus,  removed  one  tarsal  bone  after  the 
other,  until  he  found  he  could  get  the  foot  into  shape  without 
sacrificing  any  more.  He  removed  the  astragalus,  cuboid,  and 
scaphoid.    Yerneuil,  as  already  remarked,  went  on  to 

.  (3a)  The  removal  of  the  same  three  bones,  plus  the 
anterior  part  of  the  os  calcis. 

Yet  a  fourth  primary  group  consists  of  those  whose  acknow- 
ledged principle  is  to  combine  anterior  with  posterior  tarsec- 
tomy.    Its  type  is — 

(4)  Eemoval  of  the  astragalus  and  the  cuboid. 

Allied  to  this,  though  in  important  respects  a  very 
distinct  operation,  is  Eydygier's,  viz. : 

(4a)  Eesection  of  two  wedges  at  right  angles  to  each  other, 
one  from  the  median  tarsal  (Chopart's  joint),  the  other  from 
the  astragalo-calcaneal  joint,  both  havmg  their  bases  external. 

Groups  3  and  4  resemble  each  other  a  good  deal  in  fact, 
but  they  differ  in  principle  and  intent. 

With  regard  to  linear  division  of  the  scaphoid,  it  is  an 
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operation  which  has  attractsd  no  attention,  and  it  is  difficult 
to  see  how  it  can  even  compare  favourably  with  mere  division 
of  the  calcaneo-scaphoid  and  other  hgaments. 

I  have  once  tried  hnear'  osteotomy  of  the  neck  of  the 
astragalus  myself,  but  without  any  advantage.  Nor  can  I  see 
what  I  should  have  gained  by  following  Liicke  and  Albert, 
and  excising  the  head  of  the  astragalus.  Lorenz  observes 
truly  that  the  inner  margin  of  the  foot  is  already  short 
enough. 

Hiiter's  operation  of  removing  a  wedge  from  the  outer 
half  of  the  neck  of  the  astragalus  was  founded  on  an  im- 
perfect theory  of  the  anatomical  nature  of  congenital  club- 
foot. It  is  not,  I  believe,  now  practised  or  advocated  by  any 
one. 

Osteotomy  of  the  tibia  and  fibula  is  chiefly  indicated  in 
certain  cases  of  traumatic  talipes.  But  in  congenital  cases 
fair  results  may  be  got  by  combining  it  with  anterior  tarsec- 
tomy.  It  is  not  necessary  to  remove  a  wedge  from  the  leg 
bone. 

In  commencing  a  comparison  of  the  four  groups  into 
which  I  have  divided  the  really  effective  tarsectomies  for  club- 
foot, let  us  at  once  realise  that  all  these  operations  are  re- 
markably safe,  at  all  events  when  performed  on  children  and 
adolescents.  After  160  recorded  operations  collected  by 
Lorenz  there  were  four  deaths.  But  two  of  these  were, 
respectively,  after  diphtheria  of  the  throat  and  after  ulcerative 
endocarditis.  The  remaining  two  were  cases  of  pyaemia  and 
septicaemia  respectively.  The  septicaemic  case  occurred  m 
the  practice  of  a  surgeon  noted  for  the  contempt  in  which  he 
then  held  antiseptic  surgery.  The  pyaemic  case  was  one  of 
the  earliest  (1877). 

But  suppuration  has  been  frequent,  while  necrosis  of  frag- 
ments and  even  erysipelas  have  occurred  quite  often  enough  to 
prove  that  tarsectomy  is  not  an  operation  to  be  carelessly 
executed.  It  is  also  possible  enough  that  there  have  been 
unrecorded  fatal  cases  in  the  practice  of  surgeons  of  limited 
experience  of  the  operation.  The  great  rules  of  surgery  must 
be  applied  with  special  rigour  to  operations  about  the  foot, 
for  there  are  few  regions  where  the  septic  poisons  can  act 
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more  mischievously  in  adult  and  advanced  life,  or  attack 
more  effectively  at  any  age. 

Very  good  results  may  be  attained  by  the  wedge  operation, 
provided  onJij  that  the  soft  structures  in  the  concavity  at  the 
inner  side  of  the  foot,  including  the  ligaments  and  tendons,  and 
even  the  skin  if  necessarij,  he  divided  as  freely  as  each  case  may 
demand. 

At  first  sight  it  is  not  quite  clear  how  removal  of  the 
astragalus  can  undo  the  varus  of  the  anterior  part  of  the  foot, 
except  that  it  must,  of  course,  tend  to  loosen  the  median 
tarsal  joint,  the  centre  of  what  may  be  ternied  '  the  varus 
movement.'  And,  indeed,  it  is  clear  that  'posterior  tar- 
sectomy,'  as  excision  of  the  astragalus  has  been  called,  must 
sometimes  be  ineffective,  or  else  surgeons  like  West  and 
Verneuil  would  not,  after  commencing  with  excision  of  the 
astragalus,  have  gone  on  to  remove,  successively,  the  cuboid, 
scaphoid,  and  even  half  the  calcaneum  before  they  could  get 
the  foot  into  good  position.  At  the  same  time,  I  must  say 
■that  I  can  scarcely  bring  myself  to  believe  that  in  these  heroic 
cases  the  ligaments,  or  perhaps  even  the  tibial  tendons,  had 
been  dealt  with  thoroughly. 

Nevertheless,  in  estimating  the  value  of  resection  of  the 
astragalus  we  must  not  ignore  the  powerful  testimony  which 
has  been  brought  in  its  favour.  Take,  for  example,  what 
Eupprecht  writes  in  the  '  Centralblatt  fiir  Chirurgie '  (August 
5,  1882).  He  had  done  anterior  tarsectomy  by  the  wedge 
operation  nine  times,  and  in  the  majority  of  cases  had  noticed 
a  long-persistent  tendency  to  relapse.  He  removed  the  astra- 
galus eighteen  times  (all  in  the  two  years  before  writing),  and 
in  none  of  these  had  he  any  tendency  to  recurrence.  On  the 
contrary,  the  longer  the  time  after  operation,  the  more  favour- 
able was  the  result.  The  same  tendency  to  improve  has  more 
recently  been  noted  by  Terrier  in  the  case  in  which  Verneuil 
removed  astragalus,  scaphoid,  cuboid,  and  half  the  calcaneum. 
The  last-mentioned  '  thorough '  mode  of  tarsectomy  may  be 
appropriately  and  conveniently  named  'West's,'  after  the 
excellent  and  lamented  Birmingham  surgeon  who  introduced  it. 

In  advocating  Lund's  operation  (excision  of  the  astra- 
galus), Piupprecht  argues  that — 
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(1)  What  especially  prevents  a  person  with  club-foot  from 
treading  upon  the  sole  is  neither  the  adduction  nor  the 
plantar  flexion,  but  the  supination  of  the  foot.  And  he  adds 
to  this  the  statement  that  the  cause  of  the  last  is  the  shape  of 
the  body  of  the  astragalus. 

(2)  The  wedge  operation  (No.  2a  above)  adds  to  a  fre- 
quently already  somewhat  stiffened  a.nkle-joint  a  synostosis 
in  the  place  of  Chopart's  joint.  And  it  also  shortens  the  foot, 
both  immediately  and  also  by  interfering  with  its  growth. 

After  the  removal  of  the  astragalus  there  ensues  either  a 
movable  joint  between  the  tibia  and  the  calcaneum,  or  else 
a  useful  mobility  between  the  scaphoid  and  the  anterior  border 
of  the  tibia. 

Now,  to  the  above  considerations  various  objections  arise 
at  once  ;  e.g.,  the  shape  of  the  astragalus  is  certainly  not  the 
cause  of  the  supination.  The  two  things  are  rather  effects  of 
the  same  cause  (see  Etiology).  But  it  must,  on  the  other 
hand,  be  acknowledged  that  one  cannot  be  completely  removed 
without  interfering  with  the  other.  Again,  does  the  loss  of 
mobility  in  Chopart's  joint  after  the  wedge  operation  really 
do  more  harm  than  the  injury  done  to  the  ankle  by  excision 
of  the  astragalus  ? 

After  all,  it  is  not  by  anatomical  and  a  priori  considerations, 
but  by  experiment,  that  the  comparative  advantages  of  Lund's 
and  the  wedge  operations  must  be  decided.  I  can  in  this  con- 
nection testify  to  the  good  orthopedic  results  of  excision  of 
the  astragalus  for  strumous  disease.  Even  when  the  external 
malleolus  is  removed  at  the  same  time  in  strumous  cases,  the 
injury  to  the  gait  and  to  the  appearance  of  the  foot  is 
astonishingly  small. 

Operative  Technique — Anterior  Tarsectomy  (removal  of  a 
wedge). — Esmarch's  bandage  must  be  applied.  The  skin  inci- 
sion should  extend  longitudinally  along  the  outer  margin  of 
the  tarsus,  having  its  centre  over  or  behind  the  most  promi- 
nent part  of  the  convexity  caused  by  the  varus.  This  usually 
corresponds  to  the  calcaneo-cuboid  joint.  It  had  better  be  a 
little  too  long  than  too  short.  It  should  arch  a  little,  with 
the  convexity  downwards.  The  extensor  tendons  are  not 
in  the  way,  and  the  peroneus  tertius,  with  the  soft  structures 
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on  the  dorsum  of  the  wedge  about  to  be  removed,  can  be 
held  up  with  a  retractor. 

The  dorsal  and  outer  surface  of  the  bone  to  be  removed 
should  be  thoroughly  free  from  the  superjacent  soft  parts, 
and  the  wedge  removed  in  two  or  three  separate  slices  with  a 
chisel  and  a  pair  of  *  necrosis  forceps.'  Up  to  the  seventh 
year,  or  even  later,  a  mallet  or  hammer  is  superfluous. 

In  this  way  a  space  is  made,  around  which  the  chisel  can 
work  easily  and  freely  to  enlarge  it  in  any  direction,  until  a 
wedge  has  been  removed  having  its  apex  on  the  inner  side  of 
the  foot.  I  have  found  no  difficulty  in  operating  in  this  way, 
though  pains  must  be  taken  to  avoid  leaving  any  semi- 
detached fragments  of  bone,  which  might  necrose. 

Many  surgeons  prefer  a  narrow-bladed  saw  to  the  chisel, 
and  thrust  in  a  very  broad  director,  first  above,  and  then  below, 
to  protect  the  soft  tissues.  With  the  saw  the  wedge  is  removed 
en  masse.  It  must,  however,  sometimes  happen  that  when 
the  wedge  has  been  thus  removed  it  is  found  desirable  to 
remove  still  more  bone,  and  then  I  imagine  the  chisel  would 
be  more  convenient  than  the  saw. 

For  almost  every  kind  of  osteotomy  I  prefer  the  chisel  to 
the  saw,  on  general  grounds.  But  the  surgeon  should  be 
practised  in  its  use,  and  should  not  make  his  first  experiments 
with  it  on  living  human  beings. 

It  will  sometimes  happen  that,  when  the  wedge  has  been 
removed,  the  foot  can  be  brought  into  good  position,  but  can 
only  be  kept  there  by  the  exercise  of  considerable  force.  I 
would  deprecate,  in  such  cases,  the  hasty  sacrifice  of  more 
bone.  Attention  should  be  turned  from  the  convexity  to  the 
concavity  of  the  foot,  and  all  tense  soft  structures  on  the 
latter  aspect  freely  divided,  through  an  open  longitudinal  skin 
incision,  if  need  be. 

The  operative  measures  being  completed,  antiseptic  dress- 
ings should  be  applied  with  great  exactitude,  firmness,  and 
snugness,  and  the  limb  kept  elevated  for  hours  afterwards  to 
prevent  recurrent  hsemorrhage,  which  would  necessitate  speedy 
change  of  dressing  and  consequent  disturbance. 

Partial  rectification  should  be  immediate.  Wood-wool  pads 
will  themselves  serve  for  splints  during  the  first  few  days. 
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Wlien  the  sutures  are  removed  a  comparatively  light  dressing 
will  be  needed,  and  then  is  the  time  to  put  the  foot,  with 
ansGsthesia,  into  plaster  of  Paris  and  into  correct  position. 

Excision  of  the  astragalus  is  made  easier  in  a  talipedic 
than  in  a  normally  shaped  foot  by  the  bone's  prominence 
anteriorly  and  externally. 

An  incision  should  be  made  curving  round  the  margin  of 
the  external  malleolus  from  near  the  tendo  Achillis,  and  reach- 
ing downwards  and  forwards  over  the  neck  and  prominent  head 
of  the  astragalus.  The  former  tendon  and  the  tendons  of 
the  peronei  longus  and  brevis  may  be  divided,  and  afterwards 
the  ligaments  passing  from  the  fibula  to  the  astragalus  should 
be  cut  away  from  the  latter  bone.  After  the  careful  division 
of  a  few  more  ligamentous  fibres  the  assistant  must  wrench  or 
turn  out  the  foot,  exposing  the  upper  or  trochlear  surface  of 
the  astragalus,  and  enabling  the  surgeon  to  reach  and  cut 
away  the  deltoid  ligament  at  its  astragaloid  attachment.  The 
interosseous  caleaneo-astragaloid  ligament  is  not  easy  to  get 
at,  but  it  can  be  cut  with  a  strong  scalpel,  while  the  astra- 
galus, seized  by  the  neck  with  a  pair  of  strong  forceps,  is  at 
the  same  time  twisted  and  wrenched. 

The  peronei  tendons  should  be  sutured  with  catgut ;  the 
tendo  Achillis  may  be  left  divided. 

After  this  operation  immediate  adjustment  of  the  wound 
and  fixation  of  the  foot  in  good  position  with  plaster  of  Paris 
is  the  best  plan. 

In  removing  the  astragalus,  a  spud,  or  chisel  curved  on  the 
flat  near  the  sharp  end,  will  be  found  useful. 

Old  and  neglected  cases  of  club-foot  in  adults  are  occasion- 
ally seen  in  which  a  combination  of  anterior  and  posterior 
tarsectomy,  tenotomy  of  the  tendo  Achillis,  free  division  of 
ligaments,  &c.,  on  the  concave  aspect  of  the  deformity,  and  the 
exercise  of  considerable  force  as  well,  would  be  fully  justified, 
and  in  which  nothing  less  could  be  expected  to  produce  a 
respectable  and  permanently  good  result.  Some  surgeons 
recommend  for  these  cases  a  Syme's  amputation,  on  insufficient 
grounds  I  think. 

When  '  immediate  reduction  '  of  the  deformity  is  ejBfected 
after  mere  tenotomy,  &c.,  of  an  ordinary  case  of  congenital 
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club-foot,  some  force  is  usually  necessary,  and  the  surgeon 
supplies  it  with  his  hands.  But  greater  force  may  be  required 
under  certain  circumstances  : 

(1)  When  the  case  is  of  long  standing  and,  especially,  if  it 
is  also  of  great  severity. 

(2)  When  the  surgeon's  own  muscular  strength  is  below 
the  average,  and  his  experience  small. 

(3)  When  he  objects  to  tarsectomy  and  to  operations 
which  freely  divide  the  soft  parts. 

Under  such  conditions  the  surgeon  can,  in  the  Jirst  place, 
have  the  leg  above  the  ankle  fixed  against  the  edge  of  the 
table  by  a  strong  assistant,  who  should  bring  his  weight  as 
well  as  his  strength  to  bear  by  keeping  his  arms  straight  and 
perpendicular,  standing  on  a  stool  for  the  purpose  if  he  is  not 
tall  enough  otherwise.  Then  the  surgeon  himself  has  hotli  his 
hands  and  his  whole  weight  free  to  act  upon  the  foot. 

Still,  there  are  a  few  adult  cases  too  resistant  even  for 
this  method,  and  the  feet  of  small  children  do  not  always 
give' room  for  a  proper  grasp. 


Fig.  109.— To  illustrate  the  use  of  Thomas's  Wrench.    (After  Eobe.rt  Jones.) 


For  these  cases  various  instruments  have  been  devised. 

Almost  the  whole  tribe  of  osteoclasts  can  be  adapted  to 
club-feet,  at  least  in  principle. 

Among  special  instruments  (1)  Thomas's  club-foot 
wrench,  (2)  Morton's,  (3)  Kedard's,  and  (4)  Bradford's  are 
perhaps  the  best  known. 

o 
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Bradford's  consists  of  a  long  bar,  to  which  are  attached  a 
hook  to  press  upon  the  head  of  the  astragahis,  a  small  plate 
to  fix  the  anterior  part  of  the  foot,  and  a  handle.  The  long 
bar  is  placed  along  the  inner  border  of  the  deformed  foot, 
after  tenotomy  and  manipulation  have  straightened  it  out  as 
much  as  possible.  The  hook  is  slipped  along  the  bar,  fixed  by 
a  screw,  and  then  the  grasp  of  the  hook  made  firmer  by  means 
of  another  screw.  The  small  plate,  with  the  small  bar  belonging 
to  it,  is  now  slipped  along  the  main  bar  and  the  anterior  part 
of  the  foot  fixed.  Then  the  handle  is  placed  on  the  bar.  An 
assistant  fixes  the  leg,  while  the  surgeon  brings  the  lever  into 
action. 

Redard  described  his  apparatus,  which  is  also  worked 
with  a  lever,  at  the  French  Congress  of  Surgery  in  1889. 

Thomas's  ^  consists  of  an  adjustable  wrench  with  two 
straight  and  parallel  arms  at  right  angles  to  the  handle  or 
lever  bar. 

Morton's  ^  was  the  original  mechanical  appliance  described 
specially  for  '  brisement  force  '  of  club-foot.    It  consisted  of 


Fig.  110.— To  illustrate  the  use  of  Thomas's  Wrench.    (After  Eobert  Jones.) 

a  board  and  straps.    A  modification  is  described  by  Bradford 
and  Lovett  in  which  screws  are  substituted  for  the  straps. 
Eecently,  Mr.  Wilham  Thomas,  of  Birmingham,  has  con- 

'  H.  0.  Thomas,  Fractures  and  Dislocaiicns,  London,  1890,  p.  27  ; 
Bradford,  Rev.  cl'Orthop('clie. 

"  Boston  Medical  and  Surgical  Journ.,  1881,  p.  241 ;  and  Bradford  and 
Lovett,  p.  484 
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trived  a  wrench,  in  shape  rather  like  an  Allingham's  pile- 
crusher,  but  of  course  much  larger.  It  seems  to  be  an  effec- 
tive instrument.' 


Pig.  111.— To.  illustrate  the  use  of  Thomas's  Wrench.    (After  Eobert  Jones.) 

After  the  position  of  the  foot  has  been  corrected  by  one  of 
these  machines  it  must  be  placed  in  some  fixation  apparatus. 


ON  THE  REUNION  OF  TENDONS  AFTER 
TENOTOMY 

Many  experimental  studies  of  this  subject  were  made  in  this 
country  by  John  Hunter,  Mayo,  Paget,  Savory,  and  William 
Adams,  and  on  the  Continent  by  von  Ammon,  Pirogoff, 
Gerstaecker,  Thierfelder,  and  Boner.  Adams  also  had  and 
used  many  opportunities  of  examining  the  tendons  of  persons 
who  died  at  various  periods  after  tenotomy.  The  first  effects 
of  tenotomy  are  separation  of  the  cut  ends  and  the  effusion 
of  more  or  less  blood  between  and  around  them.  This 

'  British  OrthoptEtlic  Society,  current  session  (1899). 

o  2 
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effused  blood  does  not  appear  to  fulfil  any  useful  purpose,  and, 
if  it  is  excessive,  delays  union.  Increased  vascularity  of  the 
sheath  ensues,  and  probably  helps  the  process  of  repair.  The 
reparative  material  which  occupies  the  space  between  the 
retracted  tendon  segments  was  named  first,  I  believe,  by  Paget 
'  nucleated  blastema.'  The  red  corpuscles  of  the  effused 
blood  disappear.  The  white  probably  remain.  Dembowsld 
and  other  Continental  observers,  as  well 'as  Ballance  and 
Sherrington  in  this  country,  came  to  the  conclusion  that  the 
nucleated  blastema  is  at  first  composed  of  leucocytes.  But 
Korner  and  Beltzow  gave  to  the  tendon  corpuscles  the  credit 
of  actually  producing  the  repair.  . 

The  references  to  the  earlier  authorities  can  be  found  at 
p.  17,  &c.,  of  Adams  on  '  Club-foot,'  second  edition,  1873,  and 
to  later  observers  in  Tubby  on  '  Deformities,'  p.  318  et  seq. 
The  more  modern  experimenters  were  able  to  carry  the  micro- 
scopic study  of  the  subject  further  by  means  of  improved 
methods  of  staining,  &c. 

Tubby,  whose  excellent  experimental  researches  are 
reported  at  length  in  his  book,  states  that  the  leucocytes  in 
the  reparative  material  serve  only  as  pabulum  for  the  plasma 
cells  derived  from  the  connective-tissue  spaces  of  the  tendon 
and  from  the  vessels  of  the  tendon  sheath. 

He  does  not  believe  either  that  tendon  is  capable  of 
perfect  regeneration,  or  that  primary  union  of  tendon  is 
possible.  In  these  respects  he  confirms  the  views  of  Adams, 
who  does  not  seem  to  regard  the  new  material  between  the 
cut  tendon  ends  as  being  itself  true  tendon. 

Piegarding  the  subject  from  a  practical  view,  I  am  inclined 
to  think  that  experimental  studies  of  tendon  repair  support 
the  views  of  Syme  and  Gross,  who  seem  to  have  been  the 
pioneers  in  the  practice  of  immediate  (as  opposed  to  gradual) 
reduction  of  deformity  after  tenotomy. 
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Spinal  curvatures,  as  well  as  paralyses  and  contractures  of 
the  limbs,  are  sometimes  hysterical  in  their  nature.  Although 
such  affections  may  persist  far  on  into  middle  life,  they 
almost  always  originate  during  adolescence.  In  the  great 
majority  of  cases  they  are  symptomatic  of  some  disorder  of 
the  genital  organs,  a  disorder  not  usually  amounting  to 
severe,  coarse  organic  disease. 

It  is  true  that  serious  diseases  of  the  genital  organs 
are  often  accompanied  by  hysteria,  but  this  combination 
occurs  in  different  classes  of  patients  from  those  who  usually 
come  to  the  orthopaedic  surgeon.  For  example,  a  married 
woman  or  an  immoral  single  woman  with  chronic  endo-cer- 
vicitis  may  be  hysterical  enough,  but  if  she  has  a  contracted 
or  painful  knee  it  is  more  likely  to  be  gonorrhoeal,  pysemic,  or 
rheumatic  than  hysterical.  On  the  contrary,  if  a  respectable 
girl  in  her  teens  is  hysterical  and  has  a  contracted  knee,  and 
if  tubercle  can  be  eliminated  from  the  diagnosis,  hysteria  is 
very  likely  to  be  the  main  factor  in  her  case. 

What  the  anatomical  changes  in  the  genital  organs  of  such 
a  girl  may  be  is  not  known  ;  but  I  believe  some  nearly 
always  exist.  Judging  by  analogy  from  the  other  sex,  dilata- 
tion of  the  pelvic  veins  analogous  to  varicocele  would  possibly 
be  one  of  the  changes.  Whatever  the  changes  are,  it  is 
certain  that  they  are  sometimes  caused  by  masturbation.  Some 
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patients  have  signs  of  this  affliction,  or  vice,  plainly  written 
in  then-  manner,  and  even  in  their  faces.  In  one  or  two  instances 
I  have  been  informed  of  its  existence  in  young  hysterical  women 
of  appearance  so  comparatively  frank  a.nd  bright  that  I  should 
not  have  suspected  it. 

The  various  manifestations  of  hysteria  often  seem  to  be 
excited  by  depressing  emotions  of  different  kinds  and  origins. 

An  hysterical  joint  or  limb  is  in  the  first  place  marked  by 
the  absence  of  symptoms  generally  or  always  associated  with 
the  disease  simulated.  For  example,  take  a  knee  hysterically 
contracted.  The  circumference  of  the  knee  is  not  increased  ; 
that  of  the  thigh  is  not  decreased.  The  knee  is  not  warmer 
than  the  other,  unless  it  has  been  warmed  by  coverings. 
There  are  no  genuine  night-startings  coming  on  in  sleep. 
The  subjective  signs  elicited  by  pressure  and  movements  are 
not  altogether  independent  of  what  occupies  the  patient's 
attention. 

A  difficulty  sometimes  arises  when  the  patient  has  got  or 
has  had  recently  some  hond-Jide  organic  disease  or  injury  of 
the  knee,  on  which  hysteria  has  been  grafted.  Exj)erience, 
and  reservation  of  the  judgment  until  careful  consideration 
has  been  given  to  all  the  symptoms,  individually  and  collec- 
tively, should  enable  a  right  decision  to  be  reached.  "WTien 
there  is  swelling  in  such  hysterical  ci-devant  organic  cases,  it 
is  often  less  limited  than  when  hysteria  is  absent ;  e.g.,  instead 
of  being  confined  to  the  knee  it  may  extend  down  to  the  ankle 
and  foot. 

A  doubtful  diagnosis  may  sometimes  be  cleared  up  by 
examination  under  anaesthesia. 

The  procinosis  is  good  with  proper  treatment,  or  rather 
management,  of  the  patient ;  but  without  sensible  manage- 
ment an  hysterical  contracted  joint  or  curved  spine  may  last 
a  sufficient  number  of  years  to  spoil  all  the  patient's  prospects 
and  the  best  years  of  her  life. 

Hysterical  Spine 

There  are  two  inincijml  kinds.  No.  1  simulates  angidar 
curvature.  No.  2,  lateral.    Angular  curvature  and  caries  are 
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imitated  in  the  numerous  cases  in  which  several  spinous 
processes,  usually  dorsal,  especially  lower  dorsal  and  dorso- 
lumbar,  are,  or  seem  to  be,  more  prominent  than  the  rest. 
The  patient  is  usually  a  young  woman  between  seventeen  and 
thirty  years  of  age,  and  often  rather  thin.  She  complains 
of  pain  in  the  spine  itself,  either  in  the  situation  of  the 
prominent  vertebrte  or  in  the  sacral  or  lumbo-sacral  region. 
The  older  she  is,  the  more  likely  is  the  lowest  part  of  the  spine 
to  be  the  seat  of  the  pain ;  and  it  is,  especially  in  single 
women,  not  easy  to  distinguish  genuine  hysterical  cases  from 
those  in  which  the  pain  is  not  exaggerated  at  all,  but  merely 
reflex  and  symptomatic  of  intra-pelvic  disease.  In  younger 
women  who  complain  of  pain  in  the  dorsal  region  the  diagnosis 
is  less  difficult.  There  is  usually  superficial  tenderness,  some- 
times greatly  exaggerated  ;  and  the  pain  as  well  as  the  tender- 
ness is  in  the  spine  itself,  where  the  vertebrae  are  prominent, 
and  sometimes  also  over  other  spinous  processes. 

In  caries  this  tenderness  is  rarely  superficial — indeed  is 
often  not  easy  to  elicit  at  all  by  any  force  which  a  gentle 
surgeon  would  use ;  but  its  presence  can  be  detected  by  the 
care  the  patient  takes  not  to  hurt  herself  by  movements. 
And  the  pain  extends  along  the  course  of  the  inter- 
costal or  lumbar  nerves  to  the  pit  of  the  stomach,  or  the 
sides  and  front  of  the  abdomen.  Moreover,  the  merely  hysteri- 
cal spine  is  not  rigid  like  the  carious  spine.  Of  course,  when 
the  patient  is  tuberculous  elsewhere  or  has  a  lumbar  or 
psoas  abscess,  it  is  easy  to  get  on  the  right  scent.  With 
regard  to  rigidity,  the  surgeon  should  place  the  patient  so 
that  he  sees  her  in  profile,  and,  watching  the  outhne  of  the 
spine  very  attentively,  make  her  alternately  and  slowly  bend 
forward  and  straighten  herself  or  rather  bend  backward. 

Hysterical  simulation  of  lateral  curvature  usually,  at  least, 
commences  before  twenty  years  of  age.  The  lateral  inclina- 
tion of  the  spine  is  marked  and  the  signs  of  genuine  rotation 
are  absent,  and  this  from  the  very  commencement.  On  the 
other  hand,  at  the  beginning  of  a  case  of  true  lateral  curvature 
of  the  spine  the  signs  of  rotation  can  be  discovered  more 
easily  than  those  of  lateral  flexion  of  the  spine.  And  actually, 
m  genume  lateral  curvature  the  peculiarities  generally  first 
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noticed  by  the  patient's  friends  are  signs  of  rotation  rather 
than  of  flexion.  For  example,  they  are  the  projection  of  one 
shoulder-blade,  or  of  one  hip,  or  of  one  nipple,  or  of  the  rib- 
cartilages  near  the  sternum  of  one  side. 

An  almost  universal  error,  fostered  greatly  by  practitioners 
in  '  Swedish  movement  cures '  and  other  teachers  of  special, 
more  or  less  pretentious,  gymnastics,  is  that  there  is  a  stage 
of  well-marked  lateral  inclination  of  the  spine,  without  rota- 
tion, which  is  the  first  stage  of  true  lateral  curvature  of  the 
spine.  No  such  stage  exists.  A  lateral  inclination  of  the 
spine  without  rotation  is  either  hysterical,  or  reflex,  or  spas- 
modic, or  a  piece  of  malingering.  It  has  no  tendency  to  go 
on  to  true  lateral  curvature,  whether  treated  or  not  treated, 
excepting  only  when  it  is  secondary  to  some  contracting  cica- 
tricial lesion,  such  as  an  empyema.  Empyemic  lateral  curva- 
tures, of  course,  form  a  class  by  themselves. 

Hysterical,  malingering,  and  reflex  lateral  curvatures  of  the 
spine  furnish  some  of  the  cases  whose  photographs,  '  before 
and  after  treatment,'  are  given  in  proof  of  alleged  cures  of 
genuine  scoliosis.  Others  of  these  photographs  represent 
merely  the  different  appearances  presented,  according  to  the 
degree  of  exertion  or  skill  with  which  the  patient,  or  the 
medical  man  guiding  her,  attempts  to  hide  the  deformity, 
temporarily,  by  position. 

No  such  plaotographs  as  I  have  seen  have  received  that 
corroboration  which  would  be  necessary  to  make  them  trust- 
worthy for  scientific  purposes. 

Treatment. — In  the  first  place,  pain's  should  be  taken  to 
discover,  if  possible,  some  local  trouble  of  a  physical  nature, 
or  some  habit  of  life,  or  some  mental  or  moral  cause  of  dis- 
tress, and  to  remove  it.  The  effort  will  often  be  unsuccessful, 
but  it  should  never  be  omitted.  Tact  and  discretion  are 
required.  The  young  medical  man  who  accused  the  patient 
of  eating  a  horse  because  he  discovered  a  saddle  under  the 
])ed  is  a  caricature,  it  is  true,  but  not  an  absolutely  false  one, 
and  he  may  be  cited  as  a  warning. 

It  has  been  indicated  that  sexual  trouble  is  beyond  doubt 
at  the  bottom  of  many  of  these  hysterical  cases.  The  actual 
nature  need  not  necessarily  be  anything  so  coarse  as  mastur- 
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bation.  It  is  sometimes  sentimental.  People  can,  even  at  a 
vevy  early  age  indeed,  or  at  an  age  far  from  early,  imagine 
themselves  hopelessly  blighted  in  love  by  the  indifference  of 
the  object.  They  may  even,  strange  to  say,  be  depressed  by 
merely  general  want  of  confidence  in  their  own  capacity  to 
excite  admiration  and  sympathy,  at  least  to  the  degree  desired 
— a  state  of  mind,  it  need  not  be  said,  comparatively  rare 
among  yomig  men. 

There  are  hysterical  young  women  suffering  from  simu- 
lated diseases  whose  trouble  would  vanish  if,  by  a  prescription, 
one  could  make  them  good-looking  and  attractive.  And 
something  can  be  done  in  that  direction  by  inducing  them  to 
rise  early  and  not  sit  up  late,  to  live  an  outdoor  life,  and  not 
to  look  upon  so  large  a  share  of  happiness  as  their  due  in  life, 
but  to  try  to  take  things  more  patiently,  just  as  they  come. 
Such  habits  and  such  a  frame  of  mind  are  directly  conducive 
to  good  looks,  and  by  delicately  pointing  this  out  a  powerful 
motive  can  be  set  to  work.  Solitude  is  a  bad  influence,  and 
cheerful — not  too  sympathetic,  and  yet  not  unkind — com- 
panionship, night  and  day,  if  possible,  a  most  beneficial  one. 
With  regard  to  diet,  it  should  be  always  plain,  unstimulating, 
digestible,  and  regular.  Where  anorexia  exists  to  a  severe 
degree,  half-measures  do  not  suffice,  and  the  patient  may  have 
to  be  isolated  from  her  friends,  and,  in  fact,  subjected  to  the 
Weir-Mitchell  treatment. 

Hysterical  spinal  curvatures  sometimes  disappear  quickly 
under  influences  unseen  and  even  unsuspected.  x^.ny  strong 
motive  seems  capable  of  removing  them'. 

Gymnastics  and  outdoor  games  judiciously  used,  i.e.  not 
absolutely  forced  upon  the  patient,  and  not  used  to  excess,  are 
beneficial.  '  Special '  gymnastics,  by  persons  who  pretend  to 
regulate  the  development  of  the  different  muscles,  &c.,  are  an 
hnposture,  and  mainly  differ  from  other  gymnastics  taught  by 
intelligent  instructors  in  being  more  expensive.  Gymnastic 
teachers  are  apt— unconsciously,  perhaps,  and  misled  by 
reading  books  about '  movement-curee  '—to  glide  into  quackery. 
All  who  pretend  to  trouble  their  heads  much  about  the  action 
of  the  muscles,  and  to  modify  the  exercises  with  reference  to 
the  position  and  direction  of  the  curvature,  are  to  be  avoided. 
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.  A  simple  change  from  town  to  country,  with  removal  from 
friends  to  a  house  or  institution  where  early  hours  and 
regular  habits  are  strictly  adhered  to,  suffices  to  cure  some 
cases,  without  any  other  treatment  whatever,  especially  if  the 
curvature  simulated  be  angular. 

With  regard  to  medicine,  good  sometimes  follows  the  use  of 
tinct.  valerianee  co.  in  5j  doses  ;  but  I  have  never  known  a  case 
cured  by  it.  I  think  bromides,  and  still  more  morphia  and 
opium,  are  to  be  avoided.  Nothing  radical  can  be  expected 
from  iron  or  other  tonics,  but,  like  purgatives,  they  may  be 
used  if  special  indications  seem  to  call  for  them. 

One  of  the  best  exercises  for  the  hysterical,  when  they  can 
be  induced  to  take  it,  is  swimming,  especially  in  the  sea.  A 
useful  and,  if  possible,  interesting  occupation  is  valuable,  but 
it  should  not  be  exhausting ;  and  there  are  cases  of  hysteria 
so  bad  that  their  treatment  should  be  commenced  with  rest  in 
bed,  but  not  at  home  or  among  friends. 
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Wry-neck 

There  is  a  certain  ambiguity  about  this  as  about  many  other 
terms  in  the  nomenclature  of  disease.  A  name  is  given  to  a 
roughly  defined  group  of  symptoms,  or  perhaps  to  one  well- 
marked  symptom.  Time  and  observation  differentiate  several 
distinct,  perhaps  vitally  distinct  and  contrasted,  pathological 
conditions  at  the  bottom  of  different  cases  respectively.  If  a 
minority  of  cases  are  found  to  depend  on  a  disease  far  more 
serious  than  the  original  symptom  which  has  attracted  atten- 
tion, there  will  be  a  tendency  to  cease  to  name  such  cases 
after  the  mere  symptom,  and  to  associate  them  rather  with 
other  cases  of  the  primary  disease.  Hence  there  are  few 
surgeons  who  now  would  follow  the  old-fashioned  practice 
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of  speaking  of  a  case  of  cervical  caries  as  a  form  of  wry- 
neck. 

Again,  when  from  its  comparative  commonness,  its  in- 
trinsic interest,  and  the  regularity  of  its  symptomatology,  one 
particular  pathological  condition  seems  to  demand  a  distinct 
name  all  to  itself,  it  is  apt  to  arrogate  to  itself  exclusively 
the  name  which  in  times  of  vague  pathology  it  shared  with 
other  conditions,  different  essentially,  though  similar  super- 
ficially. For  this  reason  contraction  of  the  sterno-mastoid  is 
coming  more  and  more  to  be  regarded  as  the  only  affection 
having  a  thorough  claim  to  be  called  '  wry-neck ; '  and  even 
cicatricial  contractions  of  the  skin  after  abscesses  and  burns, 
whatever  may  be  the  position  in  which  they  place  the  head, 
are  no  longer  granted  the  name  in  question. 

Therefore  this  chapter  will  be  devoted  to  the  considera- 
tion of 

Wry-neck  due  to  Contraction  of  the  Sterno-cleido-mastoid. — 
The  deformities  resembling  this  affection  will  be  referred  to 
when  treating  of  its  diagnosis. 

Etiology. — Wry-neck  is  thought  to  be  usually  congenital, 
but  it  frequently  comes  on  later  in  life,  especially  about  the 
time  when  childhood  is  passing  into  adolescence ;  and  it  often 
escapes  the  parents'  observation  until  it  has  existed  for  some 
years.  A  practice  followed  by  Golding-Bird,  viz.,  that  of  look- 
ing in  the  family  photographic  album  at  portraits  some  years 
old,  may  indicate  if  not  demonstrate  this. 

When  congenital,  it  has  sometimes  existed  in  utero,  and 
may  be  observed  immediately  after  birth  ;  but,  more  frequently, 
it  is  rather  what  is  believed  to  be  the  immediate  cause  which 
is  noticed  at  or  soon  after  birth,  while  the  wry-neck  itself 
begins  to  develop  not  less  than  a  fortnight  afterwards.  The 
immediate  cause  referred  to  is  traumatic  hsematoma  of  the 
sterno-mastoid,  produced  at  the  time  of  birth.  It  was  first 
noted  by  Stromeyer,  who  also  remarked  that  wry-neck  was 
comparatively  frequent  after  breech  presentations.  The  trunk 
and  limbs  then  coming  first,  during  the  short  time  the  child, 
as  it  were,  hangs  by  the  head  in  the  maternal  passages,  there 
is  a  natural  liability  to  sprain  of  the  sterno-mastoid,  rupture 
of  some  of  its  fibres,  extravasation,  and  subsequent  absorption 
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with  cicatricial  contraction.  The  swelling  itself  may  he  ob- 
served, and  sometimes  ecchymosis  appears  as  the  extravasated 
blood  comes  towards  the  surface. 

Petersen  controverts  Stromeyer's  theory  that  wry-neck  is 
caused  by  contraction  of  the  cicatrix  with  which  a  torn 
sterno-mastoid  heals.  He  points  out  that  the  usual  effect  of 
rupture  of  muscle  is  not  shortening,  but  lengthening.  He  is 
doubtless  right,  and  the  scanty  exceptions  to  this  rule  which 
have  been  brought  forward  in  opposition  to  it  really  only 
tend  to  prove  it.  But  when  he  says  that  the  infant's  sterno- 
mastoid  which  has  '  been  ruptured  in  the  act  of  birth  was 
previously  contracted,  and  that  the  contracture  caused  the 
rupture,  and  not  vice  versa,  I  think  he  assumes  too  much. 

It  is  j)ossibly  not  the  ruptured  muscle  fibres,  hut  the  torn 
vessels  among  them,  or  at  least  inside  the  muscle  sheath,  lohich 
liroduce  the  eventual  contracture,  and  the  process  may  he  analo- 
gous to  the  production  of  shrivelled  ear  by  hcematoma  auris. 

This  theory  affords  a  hypothetical  and  plausible  explana- 
tion of  why  some  cases  of  rupture  of  the  sterno-mastoid  at 
birth  are  followed  by  wry-neck,  and  others  not :  in  the  former 
extravasation  may  have  been  slight  or  localised,  in  the  latter 
considerable  and  diffuse.  It  is  also  consistent  with  the  state 
of  fibroid  degeneration  in  which  the  whole  muscle  is  some- 
times found. 

Fabry  found  that,  of  14  cases  of  torticolhs  in  Tren- 
delenburg's practice,  12  followed  difficult  birth.  Zehnder 
noticed  the  same  11  times  out  of  22  at  Berlin,  and  Hensch 
24  times  out  of  35— as  a  rule  breech  and  foot  presentations, 
rarely  forceps  delivery  (Hoffa,  p.  190).  Of  thirty  cases  of 
congenital  hiematoma  of  the  sterno-mastoid  observed  by 
Glutton,  Edgar Willett,  and  D'Arcy  Power,  'eleven  eventually 
had  wry-neck.'  In  two  of  these  it  is  described  as  having  been 
very  slight,  and  in  four  only  is  it  said  to  have  been  necessary 
to  divide  the  tendon.' 

It  is  said  that  syphihtic  infiltration  of  the  muscle  and 
after-contraction,  with  or  without  suppuration,  may  bring  on 
torticollis  in  childhood.    And,  during  adolescence,  glandular 

'  D'Arcy  Power,  Mcd.-Chir.  Trans,  vol.  76,  1893,  p.  147.  For  Glutton's 
paper,  see  bl.  Thomas's  HosintaL  lieports  for  1888.  • 
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abscess  has  been  known  to  be  followed  by  contraction  of  the 
neighbourmg  sterno-mastoid  (Koenig).  But  these  causes  are 
quite  exceptional. 

Permanent  contraction  of  the  sterno-mastoid  is  also  said 
to  be  sometimes  of  purely  rheumatic  origin,  and  has  even 


Fig.  112. — Wbt-neck.  Contbaction  of  Eight  Stebno-mastoid.  Note  how  the 
face  and  neck  are,  as  it  were,  moved  laterally  to  the  patient's  left,  until 
they  lie  almost  altogether  over  the  left  half  of  the  trunk.  Note  the 
scoliosis  or  asymmetry  of  the  face  and  head. 

been  occasionally  attributed  to  a  continued  bad  habit  of 
holding  the  head  awry.  But  it  is  doubtful  whether  [any 
satisfactory  proof  could  be  offered  of  either  of  these  state- 
ments ;  although  rheumatism  of  the  cervical  vertebrte  and  their 
joints  will  undoubtedly  produce  cases  of  distorted  neck.  That 
is,  however,  a  different  thing  from  rheumatism  of  the  sterno- 
mastoid  or  its  sheath. 
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The  primary  injury  to  the  sterno-mastoid  at  birth  is 
sometimes,  but  not  commonly,  caused  by  the  use  of  midwifery 
forceps. 

Fischer,  of  Hanover,  relates  an  instance  in  which  torti- 
collis, pes  equinus,  and  contracture  of  the  pronators  of  the 
right  fore-arm  co-existed.  In  this,  and  also,  perhaps,  in  the 
cases  where  strabismus  and  wry-neck  are  congenital  in 
the  same  patient,  it  is  possible  that  the  cause  may  lie  in  the 
central  nervous  system.  It  is  also  possible  that  such  cases 
as  Fischer's  may  l3e  the  result  of  intra-uterine  pressure. 

But  surely  those  who  ascribe  ordinary  examples  of  con- 
genital wry-neck  either  to  paralysis  or  to  pressure  ignore  the 
pathological  anatomy  of  the  sterno-mastoid.  Compare  the 
fatty  gastrocnemius  of  a  case  of  infantile  paralytic  talipes 
with  the  fibroid  changes  so  often  found  in  the  sterno-mastoid 
of  wry-neck. 

Wry-neck,  when  acquired  after  birth,  sometimes  appears 
after  an  attack  of  one  of  the  continued  fevers.  It  may  then 
be  possibly  due  to  a  chronic  specific  myositis  or  to  a  con- 
tracture of  nervous  origin. 

Pathology. — Autopsies  have  been  few.  But  Skrzeczka 
found  extravasation  into  the  sterno-mastoid  and  its  sheath  in 
three  infants  with  congenital  swelling  of  that  muscle.  Bouvier 
found,  in  one  case  of  wry-neck,  the  sterno-mastoid  shorter, 
thicker,  and  its  muscle  fibres  partly  in  a  state  of  fibroid 
degeneration.  At  the  same  time,  although  the  case  was 
congenital  and  the  patient  some  years  old,  with  a  marked 
degree  of  apparent  scoliosis,  he  found  scarcely  any  change  in 
the  shapes  of  the  cervical  vertebrae. 

In  open  antiseptic  section  of  the  muscle,  as  Volkmann 
has  pointed  out,  cicatrices  are  sometimes  seen  in  it,  but  not 
always. 

Dr.  J.  Vollert,  who  had  the  privilege  of  examining  the 
specimens  from  the  illustrious  v.  Volkmann's  three  last  cases 
(which  were  typical),  thus  describes  what  he  noticed  at  the 
operations  by  open  section  :  '  The  exposed  muscle  showed  very 
clearly  a  circumscribed  segment  of  fibroid  degeneration  in 
its  substance.  It  had  a  peculiar  bluish  white,  shining,  and 
reflecting   appearance    (' Sehnenfleck '),    at    least    in  two 
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cases  ;  in  the  third  the  tendinous  shimmer  was  not  so  plainly 
visible,  but  only  a  whitish  streak  in  the  muscle,  and  a  lighter 
shade  of  colour  in  a  short  extent  of  it.  The  division  made  a 
crisp  noise,  like  that  of  a  tenotomy  of  the  tendo  Achillis.'  ' 

As  Volkmann  himself  stated,  the  above-described  condition 
of  things  is  frequently  not  seen,  at  least  in  'autopsies  in 
vivo  ;  '  and  it  is  possible  that  then  the  wry-neck  may  have 
had  a  different  origin.  It  must,  however,  be  remembered 
that  in  a  mere  operation  the  part  of  the  muscle  affected 
might  escape  exposure,  and  it  is  remarkable  how  large  a 
proportion  of  the  few  post-mortem  examinations  recorded  have 
shown  the  fibroid  degeneration. 

Sometimes  the  muscle  is  converted  into  the  semblance  of 
a  short,  narrow,  thin,  and  forked  tendinous  band.  The 
contracted  muscle  may  be  barely  half  the  length  cf  its  fellow. 
Guyon,  describing  a  specimen  taken  from  a  man  of  fift}'^- three, 
in  whom  wry-neck  had  been  first  noticed  at  four  years  of  age, 
writes  that,  besides  being  very  short,  narrow,  and  thin,  it 
appeared,  at  first  sight,  to  consist  entirely  of  the  sternal 
portion,  to  w^hich  the  clavicular  was  added  as  a  mere  slight 
appendage. 

With  regard  to  the  vertebrfe,  in  the  autopsy  made  by 
Bouvier,  a  particularly  keen  observer  of  slight  irregularities 
in  vertebrfe,  only  the  body  of  the  axis  was  a  little  thin  on  the 
right  (the  affected)  side.  The  subject  was  a  young  girl, 
twenty-three  years  of  age,  wry-necked  from  infancy  to  such 
a  degree  that  one  sterno-mastoid  was  only  half  the  length  of 
the  other.  But  Witzel  found  in  his  case  wedge-shaped 
vertical  bodies.  And  Fischer  says  that  they  sometimes  have 
wedge-shaped  bodies,  thinned  towards  the  concavity  of  the 
wry-neck.  Even  in  the  living  subject  the  asymmetry  and 
obliquity  of  the  facial  bones  of  the  cranium,  and  especiall}^  of 
the  lower  jaw,  may  be  perceived  at  a  glance. 

The  right  sterno-mastoid  is  affected  at  least  twice  as  often 
as  the  left,  and  the  sternal  head  is  almost  always  more  tense 
than  the  clavicular,  and  it  may  be  affected  alone.  The  cases 
recorded  of  contraction  of  the  clavicular  without  that  of  tbe 
sternal  head  are  comparatively  few.    Of  the  cases  of  conge- 

'  Gentmlblattfllr  Chiritrg.,  No.  38,  1890. 
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nital  hfematoma-  given  by  D' Arcy  Power,  he  states  the  side 
affected  in  14.  It  is  significant  that  9  were  on  the  right,  4 
on  the  left,  and  2  double. 

The  neighbouring  cervical  fascia,  especially  the  muscle 
sheath,  is  also  shortened,  and  bands  of  it  may  spring  into 
prominence  during  myotomy.  The  cervical  triangles  are 
necessarily  reduced  in  size  on  the  affected  side  and  enlarged 
on  the  other. 

The  scoliotic  curve  of  the  cervical  and  upper  dorsal  spine 
has  a  compensatory  curve  in  the  middle  and  lower  dorsal, 
and  another  in  the  lumbar  region.  Nicoladoni,  however, 
argues  that  the  dorsal  curve  is  the  primary,  and  caused  by 
the  weight  of  the  head  being  brought  so  much  over  to  the 
sound  side  !  This  seems  rather  like  going  out  of  the  way  for 
a  reason.^  When  scoliosis  is  present,  it  is  accompanied  by 
the  usual  changes  in  the  thorax  and  pelvis. 

But  the  most  remarkable  co-sign  of  wry-neck  is  the 
asymmetry  and  curvation  of  the  face  and  skull.  By  far  the 
most  thorough  study  of  this  has  been  made  by  Witzel  of  Bonn."'' 
Indeed,  his  is  the  only  thorough  post-mortem  examination  of 
all  the  collateral  changes  in  torticollis  that  has  been  put  on 
record.    It  is  therefore  worth  while  to  give  an  abstract  of  it. 

The  subject  was  a  woman,  forty-four  years  old,  with  a 
congenital  sterno-mastoid  contracture  affecting  the  left  side. 

Soft  parts  of  the  neck. — The  right  anterior  triangle  is 
larger,  the  left  smaller  than  normal.  On  the  right  are  seen, 
in  order  from  without  inwards,  several  cervical  transverse 
processes,  covered  with  muscle,  the  carotid  artery  and  the 
.iugular  vein,  all  nearly  on  the  same  transverse  plane.  On 
the  left,  the  carotid  artery  lies  behind  even  the  larynx.  A 
line  through  the  middle  of  the  hyoid  bone,  the  larynx  and 
trachea,  passes  downwards  and  to  the  right,  behind  the  right 
sterno- clavicular  articulation. 

While  the  right  sterno-mastoid  is  a  broad  and  long  band 
of  muscle,  sweeping  obliquely  and  sinuously  round  the  neck, 
close  to  the  cervical  spine,  the  left  is  a  short,  narrow,  and 
round  fibrous  band,  bifurcating  nearly  in  its  middle,  its  outer 

'  Wiener  Med.  Jahrb.  1886,  p.  263. 

^  Deutsche  Zeitschriff.  f.  Chirnrgie,  1883,  p.  534, 
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part  almost  perpendicular,  and  the  wliolo  of  it  far  removed 
from  the  vertebrne. 

The  common  carotids  of  the  two  sides  show  no  perceptible 
difference  in  calibre,  nor  do  the  two  vertebrals. 

The  spinal  column  and  thorax  and  pelvis  show  the 
appearances  usual  in  ordinary  scoliosis.  The  cervical  and 
the  lumbar  spine  curve  with  convexity  to  the  right,  the  dorsal 
with  convexity  to  the  left.  The  natural  kyphosis  of  the  upper 
part  of  the  spine  is  increased.  So  is  also  the  lumbar 
lordosis.  The  pelvis  is  lowered  to  the  right,  and  at  the 
same  time  rotated  in  the  same  direction.  The  thorax  is 
'  pushed  in  toto  '  upwards  and  towards  the  left,  so  that  the 
left  sterno-clavicular  articulation  lies  perpendicularly  below 
the  corresponding  mastoid  process.  The  sternum  lies  in  a 
line  inclined  upwards  and  to  the  right. 

The  cervical  spine. — The  vertebral  bodies  are  higher  on 
the  convex  than  on  the  concave  (left)  side,  the  transverse 
processes  still  more  asymmetrical.  These  changes  are  most 
marked  in  the  upper  half  of  the  neck.  The  joint  surfaces 
are  smooth,  and  the  ligaments  only  altered  in  adaptation  to 
the  bone  changes. 

The  odontoid  process  of  the  axis,  besides  being  inclined  to 
the  left,  is  so  rotated  (apparently,  at  least)  that  its  anterior 
articular  surface  looks  towards  the  right. 

The  two  lateral  masses  of  the  atlas  are  very  unsymmetrical. 
The  articular  surface  for  the  odontoid  process  is  widened  and 
displaced  to  the  right. 

The  skull. — For  descriptive  purposes,  Witzel  imagines  two 
planes,  each  bisecting  the  other  at  right  angles,  and  both  at 
right  angles  to  the  base  of  the  skull.  One  passes  transversely 
through  the  two  anterior  condyloid  foramina.  The  other 
passes  antero-posteriorly  midway  between  the  two  condyles, 
cutting  the  foramen  magnum  into  two  latei-al  halves.  The 
external  tuberosity  of  the  occipital  bone  lies  to  the  left  of  this 
(see  phototype,  fig.  113).  On  the  upper  surface  of  the  cranium 
the  sagittal  suture  runs  forward,  diverging  increasingly  to  the 
left  of  this  plane.  In  front,  the  middle  of  the  glabella  and 
the  point  of  the  anterior  nasal  spine  lie  1-5  cm.  to  the  left, 
the  posterior  end  of  the  median  suture  of  the  hard  palate 
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1  cm.,  the  anterior  end  of  the  ric^ht  paro  pctrosa  1  em.  away, 
and  that  of  the  left  ;-3  cm.  distant  (see  illustration,  fig.  11:]). 

The  fronto-faeial  plane  (that  which  runs  ihrough  the 
infra-orhital  margins)  converges  to  the  left,  with  the  trans- 
condyloid  phme.    In  short,  when  regarded  front  below,  the 


Fici.  113. — Under  St:rf.u'e  of  tiih  Base  of  the  Skull  in  Wiiy-necic. 

(After  Witzel.) 

■middle  line  of  the  Hkidl  eiirres  iritli  the  eohcavity  towanyh  tlie  left, 
eapeeifdlii  in  tit  e  facial  region. 

With  regard  to  the  horizontal  plane,  the  facial  part  of  the 
skull  is  drawn  downwards. 

Measurements  gave  very  significant  results :  e.g.,  the 
distance  hetween  the  middle  of  the  mastoid  process  and  the 
posterior  condyloid  foramen  was,  on  the  right,  '2-8  cm.,  on 
the  left,  8-8  cm.  Tiic  itaae  of  the  evnniuni  is  therefore  much 
narrower  on  the  right  iJian  on  the  left  side. 

p  2 


212 


ORTHOPEDIC  STJliGEBY 


The  appearance  of  the  inside  of  the  skull  corresponds  to 
that  of  the  outer.  The  right  cerebral  fossfe  are  longer  and 
narrower  than  the  left,  and  the  crista  galli  lies  1  cm.  to  the 
left  of  the  sagittal  plane  between  the  two  condyles. 

The  highest  part  of  the  convexity  of  the  skull  runs  from 
the  right  anteriorly  to  the  left  posteriorly.     The  oblique 


¥iG.  114.  — I'ACiAL  Bones  in  Wky-neck.  (VVitzel.) 


diameter  between  the  right  frontal  eminence  and  the  left 
parietal  is  longer  than  the  other  one.  The  right  frontal 
region  and  the  left  occipito-parietal  are  more  arched  than  the 
corresponding  parts. 

Skull  of  the  face. — As  fixed  positions  of  comparison  for  this, 
Witzel  takes  (1)  a  line  passing  between  the  two  supra-orbital 
foramina,  (2)  a  sagittal  plane  bisecting  that  line.  This  plane 
falls  not  between  the  two  central  incisors,  but,  in  the  upper 
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jaw,  through  the  right  canine,  and  in  the  lower  through  the 
right  lirst  molar,  and  2  cm.  to  the  right  of  the  '  spina  mentalis 
anterior.' 

The  lines  through,  respectively,  the  supra-orbital  foramina, 
the  infra-orbital,  and  the  mental  converge  towards  the  left. 
But  the  right  side  of  the  face,  though  longer,  is  narrower, 
and  the  right  orbit,  though  higher,  is  narrower  than  the  left. 
The  other  osseous  details  of  the  face  correspond.  The  right 
canine  fossa  is  shallower  than  the  left,  and  the  angle  of  the 
facial  surface  with  the  temporal  of  the  zygomo-malar  arch  is 
flatter  on  the  right  than  on  the  left.  As  an  example  of 
measurements,  the  right  fronto-zygomatic  suture  in  the  outer 
margin  of  the  orbit  is  7'5  cm.  from  the  anterior  nasal  spine, 
the  left  6' 6  cm.  The  upper  part  of  the  skull  of  the  face  is,  in 
relation  to  the  cranium,  displaced  backwards  and  to  the  left,  and 
the  left  half  shorter  and  ivider^  the  right  longer  and  narroiver. 

The  lower  jaw  is  altered  in  the  following  manner.  The 
right  half  is  longer,  thinner,  and  straighter  than  the  left,  its 
angle  more  open  (about  120°),  and  its  ramus  descend- 
ing with  an  inclination  inwards  of  40°  from  the  per- 
pendicular ;  whilst  the  mandibular  angle  on  the  left  side  is 
scarcely  more  than  90°,  and  the  left  ramus  is  about 
perpendicular.  The  left  body  arches  somewhat  outwards. 
At  a  superficial  glance  one  might  suppose  to  exist  a  left-sided 
atrophy,  but  there  is  really  only  a  difference  of  shape. 

As  Witzel  remarks,  we  may  attribute  these  changes  to  a 
force  which,  with  the  condyles  as  fixed  points,  moves  the  sym- 
physis of  the  jaw  downwards  to  the  left  and  a  little  backwards. 

The  change's  in  the  pelvis  resemble  somewhat  those  seen 
in  rachitic  scoliosis,  but  there  appears  to  have  been  nothing 
likely  to  interfere  with  labour.  For  details,  see  Witzel,  op. 
cit.  p.  556. 

The  causation  of  the  facial  scoliosis  and  asymmetry  is  still  a 
question  in  dispute.  Stromeyer  blamed  a  real  or  imaginary 
defective  respiration  on  the  affected  side,  consequent  on  em- 
barrassment of  the  neck  muscles  of  inspiration,  due  to 
approximation  of  their  points  of  attachment.  Dieffenbach 
attributed  the  cranial  deformity  to  traction  exerted  by  the 
shortened  sterno-mastoid.     Bouvicr  thought  that  the  in- 
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elinatioii  of  tlie  neck  interfered  with  the  circulation  through 
the  corrc'spo]Kling  carotid.  Gnerin's  view  may  be  btated 
as  follows.  The  head  and  cervical  vertebra  being  carried 
towards  the  shoulder  of  the  sound  side  and  the  chin  turned 
towards  that  side,  the  skin  and  subjacent  soft  parts  are  on 
the  side  of  the  short  sterno-mastoid  stretched,  and  on  the 
sound  side  relaxed,  and  so  the  face  comes  to  be  dragged  into 
asymmetry.  Witzel  says  that  the  very  groundwork  of  this 
theory  is  unreal.  Both  Gudden  and  Witzel  found  that  the 
ligation  of  one  carotid  in  young  animals  produced  atrophy  of 
the  same  side  of  the  skull,  and  that  the  middle  line  curved 
Avith  its  concavity  to  the  side  operated  on  ;  in  other  words,  the 
skull  became  scoliotic.  However,  there  are  no  just  grounds 
for  regarding  the  asymmetry  as  due  to  atrophy  at  all. 
AVitzel's  post-mortem  observations  show  this,  and  they  are 
supported  by  measurements  which  any  one  can  make  for  him- 
self on  living  cases.  These  prove  that  what  one  side  of  tiie 
face  and  head  loses  in  length  it  gains  in  breadth,  and  vice 
versa.  As  Witzel  himself  puts  it,  what  we  have  really  found  is 
a  scoliosis  of  the  face  ,  and  skull,  not  a  one-sided  atrophy. 
Hence  explanations  like  those  of  Little,^  Busch,^  and  Golding- 
Bird,''  based  on  the  opposite  idea,  have  the  ground  cut  away 
from  beneath  their  feet. 

The  hypothesis  which  Witzel  advances  is  that  the  face  and 
head  are  laterally  curved  by  the  tension  of  the  soft  parts 
(muscles,  fascite,  &c.).  The  lower  jaw  is  deformed  by  the  pull 
of  those  structures  which  extend  between  it  and  the  sternum. 
The  soft  parts  which  pass  from  the  lower  to  the  upper  jaw 
transmit  the  deforming  influence  to  the  latter ;  and  so  on.  On 
the  convex  side  of  the  neck,  the  muscles  drag  on  the  parts  of 
the  skull  into  which  they  are  inserted. 

Nicoladoni  ^  thought  the  asymmetry  of  the  head,  as  well 
as  the  scoliosis  of  the  dorsal  spine,  is  due  in  a  great  measure 
to  unequal  pressure,  in  the  former  case  acting  on  one  side  of 
the  basi- sphenoidal  and  basi-occipital  region  of  the  skull. 

1  Holmes's  System,  iii.  701  (1870). 

2  V.  Ziemssen's  Handbuch  der  allgcm.  Therapie,  Bd.  II.  2,  p.  100,  1882, 

*  Atrophy  secondary  to  infantile  paralysis. 

♦  Med.  Jahrbuch  (Wien),  1886,  p.  m6. 
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The  defects  of  character,  occasionally  amounting  ahiiost 
to  insanity,  but  more  commonly  to  a  less  serious  condition, 
such  as  a  silent  or  morose  disposition,  have  been  attributed  to 
the  changes  in  the  form  of  the  skull,  but  the  connection  is 
doubtful.  The  same  may  be  said  of  the  defective  eyesight 
sometimes  connoted: 

Symptoms. — The  head  is  bent  over  towards  the  side  of  the 
contracted  muscle,  and  the  shoulder  is  often  more  or  less 
raised  to  meet  it,  so  that  in  extreme  cases  it  may  almost 
touch  the  ear.  At  the  same  time  the  chin  is  thrust  forwards 
and  the  face  turned  away  towards  the  opposite  side.  On  the 
sound  side  the  neck  looks  long  and  its  skin  smooth,  on  the 
other  it  looks  short  with  its  skin  in  folds. 

From  behind,  the  rotation  and  lateral  inclination  of  the 
head  are  plainly  visible,  and  also  a  lateral  curvation  of  the 
spine.  Of  the  latter,  the  cervical  curve  has  its  concavity  to 
the  affected  side,  while  there  are  two  secondary  curves :  one 
upper  dorsal,  towards  the  opposite  ;  and  one  dorso-lumbar, 
towards  the  same  side. 

The  movements  of  the  neck  are  limited  by  the  contracted 
muscle,  and  the  face  cannot  be  properly  turned  towards  the 
affected  side,  or  the  head  bent  away  from  it.  Attempts  to 
effect  these  movements  passively  bring  the  contracted  muscle 
into  strong  relief,  and  especially  the  part  of  it  most  contracted. 
The  face  is  asymmetrical,  and  careful  scrutiny  will  show  that 
it  is  scoliotic,  with  the  concavity  towards  the  affected  side. 
Particulars  of  this  deformity  have  just  been  given  under 
'  Pathology.'    The  head  is  similarly  deformed. 

In  about  half  the  cases  both  the  sternal  and  the  clavicular 
parts  of  the  sterno-mastoid  are  shortened,  but  not  to  an  equal 
degree.  In  the  other  cases  only  one  part  is  shortened,  and 
then  the  sternal  is  affected  four  times  as  often  as  the.  clavi- 
cular (Bouvier). 

In  quite  exceptional  cases  the  platysma  myoides,  the 
splenius,  the  levator  anguH  scapulfe,  and  the  clavicular  part 
of  the  trapezius  are,  one  or  other  of  them,  contracted  as  well 
as  the  sterno-mastoid. 

Diagnosis. — Various  affections  may  simulate  the  wry-neck 
which  is  due  to  contraction  of  tlie  sterno-mastoid.    First  there 
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are  transient  conditions,  such  as  the  *  stiff-neck  '  caught  by 
sitting  in  a  draught  (doubtless  a  form  of  muscular  rheu- 
matism), and  such  as  also  acute  cervical  abscess.  Pain, 
tenderness,  fever,  &c.,  mark  the  latter  clearly  enough  ;  and  in 
the  former  there  is  the  soreness  on  movement,  as  well  as  the 
history  of  quite  sudden  and  recent  onset. 

But  the  most  important  diagnosis  by  far,  and  one  some- 
times difficult,  is  that  between  trae  wry-neck  and  cervical 
caries.    I  have  therefore  tabulated  the  chief  differences  : — 


Mobility  limited  in  range, 
but  perfectly  free  within  the 
limits. 

No  spinal  deformity,  ex- 
cept lateral  curvation.  But 
the  rotation  which  accom- 
panies this  may  in  the  upper 
part  of  the  cervical  spine 
cause  a  posterolateral  promi- 
nence, which  might  be  mis- 
taken for  the  results  of  sub- 
luxation or  inflammatory 
thickening. 

The  position  of  the  head 
and  neck  shows  the  character- 
istic inclination  to  one  side, 
combined  with  a  twist  to  the 
other. 

No  pain  caused  by  press- 
ing the  head  firmly  or  jarring 
it  moderately,  consequently 
the  patient  usually  looks  fear- 
less, and  perhaps  bright  and 
merry. 


As  a  rule,  little  or  no  free 
mobility  at  all ;  on  the  con- 
trary, stiffness. 

Frequently  a  prominence 
can  be  felt  (if  not  seen),  pos- 
teriorly, of  the  carious  verte- 
brae. 

It  may  be  difficult  to  feel 
anything  abnormal  if  the  atlas 
or  axis  be  the  bones  affected, 
but  then  the  stiffness,  and 
perhaps  tenderness,  of  the 
atlo-axoid  and  atlo- occipital 
joints  will  be  marked. 

It  is  rare  for  the  position 
of  true  wry-neck  to  be  accu- 
rately simulated.  There  is 
much  more  frequently  a  mere 
bowing  forward  of  the  head, 
bringing  the  chin  towards  the 
sternum. 

Pain  is  caused  by  jarring 
the  head  or  firm  pressure  on 
it.  Consequently  the  patient 
is  cautious  and  timid,  both  in 
moving  it  himself  and  per- 
mitting it  to  be  interfered 
with  by  others.  He  may  sup- 
port his  chin  in  his  hand. 
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He  picks  up  an  article 
from  the  floor  with  as  much 
activity  as  a  healthy  child. 

No  abscesses  or  sinuses, 
except  tbat  in  rare  cases  they 
may  be  accidentally  present. 


He  lowers  himself  cau- 
tiously, with  a  view  to  avoid 
jarring  the  spine  or  throwing 
his  head  forward. 

Frequently  sinuses  or  other 
signs  of  suppuration,  past  or 
present. 


This  contrast  should  almost  always  suffice  to  distinguish 
the  two  affections  ;  but  the  diagnosis  is  sometimes  very 
difficult,  and  even  Bouvier  confesses  himself  to  have  once 
mistaken  an  old  case  of  atlo-axoid  disease  for  sterno-mastoid 
wry-neck.  I  have  written  nothing  about  the  state  of  the 
sterno-mastoid  in  the  above  diagnostic  table,  because  even  in 
cases  of  caries  it  may  be  the  subject  of  reflex  contraction. 

Wry-neck  is  sometimes  simulated  by  malingerers.  There 
is,  of  course,  absence  of  the  developmental  changes  seen  in 
true  wry-neck.  Nor  is  the  deformity  itself  always  accurately 
mimicked.  The  two  sterno-mastoids  do  not  contrast  in 
appearance,  as  in  the  true  disease.  The  effect  of  faradisation, 
applied  first  to  one  and  then  to  the  other,  and  also  to  the 
back  of  the  neck,  should  be  noted.  The  patient  should  be 
watched  when  he  is  not  aware  of  being  observed.  The 
malingerer  is  usually  older  than  the  ordinary  subjects  of  wry- 
neck, and  has  a  motive,  such  as  the  desire  to  evade  some  duty 
or  to  get  into  hospital. 

Tkeatment. — Prophylaxis. — "When,  after  birth,  a  child  is 
found  to  be  suffering  from  an  injured  sterno-mastoid,  the 
muscle  should  be  frequently  and  gently  rubbed  by  the  nurse 
with  oiled  fingers,  and  every  day  its  head  should  be,  for  a  few 
minutes,  slowly  and  gently  bent  away  from  the  shoulder  of 
the  side  affected,  while  the  face  is  turned  towards  the  same 
side.  In  these  manipulations  the  nurse  should  be  regularly 
instructed  and  superintended  by  the  surgeon,  who  should 
on  his  visits  practise  the  movements  himself. 

When  a  wry-neck  has  actually  developed,  the  sooner  the 
sterno-mastoid  is  divided,  the  better.  Exceptions  to  this  rule 
are  rare  ;  they  occasionally  present  themselves  in  the  case  of 
very  fat  infants  with  short  necks. 
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Instrumental  treatment  without  myotomy  is  always  a  very 
tedious  and  expensive  affair  ;  and  it  has  often  seemed  to  me, 
when  watching  it  in  the  practice  of  other  surgeons,  to  be  not 
so  effective  as  it  has  been  represented.  It  sometimes  happens 
that  the  poor  child  falls  into  the  hands  of  some  instrument- 
maker,  who  assures  the  parents  that  the  use  of  an  (of  course 
costly)  appliance,  under  his  superintendence,  or  perhaps  under 
no  Buperintendrtnce  at  all,  will  cure  their  child.  It  is  unneces- 
sary to  point  out  the  cupidity,  conceit,  and  ignorance  at  the 
bottom  of  such  conduct. 

It  is  desirable  to  not  merely  cure  a  wry-neck,  but  also  to 
cure  it  quickly,  so  as  to  stop  without  delay,  as  far  as  it  is 
possible,  the  continuous  development  of  asymmetry  of  the 
face,  head,  and  even  shoulders,  which  secondary  deformity  is 
scarcely  less  disfiguring  than  the  wry-neck  itself. 

The  Operation. — (1)  Suhcutaneons  division. — Dupuytren, 
who  first  divided  the  sterno-mastoid  subcutaneously  (1822), 
did  so  by  passing  the  knife  beneath  it  and  cutting  towards  the 
skin ;  and  that  is  the  safer  plan,  as,  if  the  knife  should  slip,  it 
had  better  cut  through  the  skin  than  into  the  vessels  under- 
lying the  muscle. 

Except  in  the  case  of  a  child  distending  its  jugulars  by 
screaming,  crying,  and  struggling,  any  other  angesthetic  than 
nitrous  oxide  or  i  gr.  of  cocaine  is  superfluous.  The  patient 
lies  down,  with  the  head,  neck,  and  shoulders  raised  on  pillows. 
An  assistaiit  holds  his  head,  and  the  surgeon  stands  at  the  side 
affected.  Entering  the  tenotome  at  the  inner  edge  of  the 
eternal  end  of  the  muscle,  he  at  the  same  time  presses  the  end 
of  one  finger  of  his  left  hand  to  the  outer  side  of  the  same 
sternal  head,  and,  as  it  were,  beneath  it.  With  this  finger-end 
he  feels  the  point  of  the  knife  (of  course  through  the  skin), 
when  he  has  insinuated  the  blade,  on  its  flat,  beneath  and 
close  to  the  deep  surface  of  the  muscle.  He  now  turns  tlie 
edge  towards  the  muscle;  and,  as  the  assistant  makes  exten- 
sion, a  little  gentle  sawing  and  pressing  divide  it.  The  snap 
at  the  moment  of  section  is  marked. 

The  clavicular  origin  has  now  to  be  inspected,  and.  if 
tense,  divided  in  a  similar  manner  through  a  separate 
puncture. 
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Care  must  bo  taken  to  avoid  the  anterior  external  jugular. 
And,  more  especially  in  the  practice  of  a  general  hospital,  the 
skin  and  the  tenotome  should  be  thoroughly  cleansed,  and  the 
latter  at  least  antisepticised.  It  is  quite  a  mistake  to  suppose 
that  blood-poisoning  does  not  sometimes  follow  tenotomy,  and 
the  excuses  then  given  for  the  misfortune  by  some  orthopse- 
dists  are  ridiculous.  I  enjoin  the  reader,  therefore,  to  be  as 
careful  with  his  tenotomes  as  with  his  amputating  knives. 

So  far,  however,  the  procedure  as  described  may  be  regarded 
as  free  from  danger.  But  when  both  heads  of  the  muscle 
have  been  divided,  if,  as  sometimes  happens,  other  bands 
spring  into  reach  and  prevent  reduction  of  the  deformity,  we 
are  told  to  go  on  cutting  them  subcutaneously.  I  have  not 
felt  disposed  to  do  any  such  thing.  On  the  contrary,  follow- 
itig  Volkmann,  I  make  an  open  wound  and  see  what  I  am 
doing,  working  antiseptically. 

(1)  Open  division  of  the  sterno-innstoid,  (fr.—  The  skin, 
fascia,  &c.,  should  be  incised  perpendicularly  for  about  2  inches, 
and  the  edges  retracted.  The  prominent  and  comparatively 
superficial  muscular  and  fibrous  bands  may  be  divided  without 
ceremony  ;  but  as  the  deeper  parts  are  approached,  while  an 
assistant  keeps  the  wound  perfectly  clean  and  dry  with 
thorough  sponging,  the  operator  should  rather  scratch  with 
the  point  of  his  knife,  or  nibble,  as  it  were,  with  the  point  of 
a  pair  of  scissors,  until  he  has  divided  every  tense  fibre  lie 
comes  across.  If  he  went  too  far,  it  would  be  possible  that  he 
might  puncture  one  of  the  large  vessels  ;  that,  however,  would 
be  very  unlikely  with  ordinary  care  ;  and  it  is  inconceivable 
that  he  could  accidentally  nibble  a  large  hole  in  the  jugular. 

If  I  punctured  one  of  the  jugulars,  I  should  apply  and  fix 
carefully  a  compress  of  iodoform  gauze,  soaked  in  sublimate 
solution  (1 :  2,000),  and  there  would  be  little  cause  for  i'ear. 

After  open  division  all  bleeding  should  be  checked,  the 
wound  thoroughly  cleansed,  and  the  skin  sutured  accurately. 
The  dressings  should  be  carefully  adjusted  and  fixed  with 
strapping,  as  well  as  with  bandages. 

From  the  first  the  head,  neck,  and  shoulders  should  be 
fixed  by  some  means  or  other,  night  and  day. 

When  JJupuytren  had  done  the  first  subcutaneous  section 
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of  the  sterno-mastoid,  he  fixed  the  patient's  hand  to  her  foot 
of  the  same  side,  as  in  the  hthotomy  position.  I  was  not 
aware  of  Dupuytren's  method,  which  is  certainly  simple 
enough,  though  perhaps  rather  irksome,  when  I  first  con- 
trived the  mode  of  extension  which  I  a.m  about  to  describe  and 
recommend. 

Extension  and  counter-extension  are  made  by  weights 
attached  by  strapping  to  the  head  and  upper  arm  respectively. 

From  a  wooden  yoke  or  stirrup  above  the  head  passes 
down  on  each  side  a  piece  of  strapping,  which  covers  the  cor- 
responding side  of  the  head,  the  parotid  and  mastoid  regions, 


Fig.  115. — Extension  by  Weight  and  Counter-weight  to  Head  and  Aem 

EESPECTIVELY  AETEB  D1VISIO&  OF  StERNO-MASTOID. 

and  the  neck  to  just  below  the  level  of  the  jaw,  but  does  not 
reach  its  fellow  of  the  opposite  side  beneath  the  chin.  A  hole 
is  cut  in  it  just  large  enough  to  let  the  ear  through.  A  narrower 
circular  band  of  strapping  encircles  the  head  immediately 
above  the  ear  and  eyebrows.  Strapping  of  the  best  quality 
must  be  used.    (Fig.  115.) 

The  weight  extension  is  applied  to  the  upper  arm  exactly 
in  the  same  manner  as  that  in  which  it  is  affixed  to  the  leg  for 
the  treatment  of  hip  disease.  The  elbow  is  not  fixed.  The 
patient  is  left  free  to  use  it,  and  generally  holds  it  sponta- 
neously in  the  flexed  position,  as  in  the  illustration. 

Commencing  with  4  lb.  each,  both  the  two  weights 
should  be  gradually  increased,  until  in  a  week  they  equal  7  lb. 
each,  or  more,  if  an  increase  of  weight  can  be  borne  and 
appears  to  have  any  beneficial  eft'ect.  Of  course  regard 
must  be  had  to  the  size  and  strength  of  the  patient.    It  is 
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worth  while  to  keep  up  this  weight  extension  for  a  month.  A 
fortnight  after  operation  manipulations  may  hegin,  the  weight 
being  temporarily  removed  for  the  purpose. 

When  the  weight  extension  is  given  up  at  the  end  of 
the  month,  the  manipulations  must  be  regularly  continued 
for  some  months  more.  When  at  last  they  are  dispensed 
with,  the  patient  should  be  occasionally  seen,  and  at  the 
least  sign  of  relapse  manipulation  should  be  recommenced. 

If  one  has  to  do  with  a  neglected  child,  which  cannot  get 
proper  manipulative  treatment  from  its  friends  or  medical 
man,  instrumental  extension  must  be  applied,  and  continued 
for  a  long  time,  or  the  danger  of  relapse  will  be  great. 

The  cheapest  appliance  for  wry-neck  is  a  combined  collar, 
shoulder-piece,  and  head-piece  of  poroplastic  felt. 

Powerful  but  expensive  instruments  of  steel,  with  screw 
joints  and  keys,  can  be  obtained  at  the  surgical-instrument 
makers'. 

All  apiDliances  should  be  inspected  once  a  week,  and  read- 
justed or  repaired  if  necessary.  If  an  instrument  fail,  a  great 
deal  of  ground  may  be  lost  in  two  or  three  weeks. 

Of  portable  apparatus  for  wry-neck  there  are  many 
varieties.  They  all  agree  in  being  divisible  into  a  movable 
part  and  a  fixed,  or  comparatively  fixed,  one.  The  latter  may 
be  attached  (1)  to  one  shoulder  or  to  both,  or  (2)  may  rest  on 
the  hips,  as  in  many  examples.  The  movable  part  may  con- 
sist of  (1)  a  circle  round  the  head,  or  (2)  of  straps  beneath  the 
chin,  with  others  round  the  head,  and  even  round  the  neck,  or 
(3)  of  pads  at  the  end  of  levers. 

The  movement  may  be  given  by  (1)  elastic  traction,  (2) 
simple  traction,  (3)  pressure.  Elastic  traction  is  usually 
applied  by  means  of  an  accumulator  acting  in  such  a  way 
as  to  reinforce  the  uncontracted  sterno-mastoid,  as,  e.f/.,  in 
Sayre's  apparatus.  Simple  traction  is  applied  by  leather- 
strap  circlets  and  collars,  such  as  those  used  with  a  jury-mast ; 
and,  indeed,  it  requires  a  jury-mast  or  some  analogous  con- 
trivance, as  a  stay  or  support  above  and  to  the  side  of  the 
head.  Pressure  is  applied  either  to  a  circlet  round  the  head, 
or  to  pads  pressing  beside  the  chin  on  one  side,  and  on  the 
post-aural  region  on  the  other,  or  to  moulded  plates,  caps,  or 
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shields  wliich  gvasp  the  posterior  part  of  tlie  liead  com- 
pletely. 

Needless  to  say  that  steel,  leather,  poroplastic  felt,  and 
plaster  of  Paris,  not  to  mention  wood,  are  all  used  as 
materials. 

The  india-rubher  accumulator,  extending  between  a  circlet 
round  the  head  and  a  loop  in  the  axilla,  is  the  simplest  and 
cheapest  contrivance.  Jury-masts  with  plaster  of  Paris  or 
poroplastic  cuirasses,  and  chin  and  head  straps,  rank  next  in 
these  respects.  Steel  levers  worked  bjMceys  can  be  adjusted 
most  accurately,  and  serve  best  to  keep  the  pads  or  circlets 
on  which  they  work  in  place,  but  have  no  continuous  elastic 
action.  They  can  be  fixed  to  corsets  of  any  material,  steel  or 
leather,  or  plaster  of  Paris  or  felt.  I  myself  prefer  poro- 
plastic felt,  as,  on  the  whole,  the  most  economical  and  the 
most  convenient  material  for  the  basis  of  wry-neck  a2)pli- 
ances. 


SPASMODIC  WEY-NECK 

This  distressing  malady  attacks  adults  more  commonly 
than  children.  In  young  people  its  history  may  point  to  a 
cerebral  origin,  and  to  the  spasms  of  the  neck  being  allied 
in  nature  to  the  athetoid  movements  which,  in  the  subjects  of 
cerebral  paralysis  of  childhood,  are  more  commonly  noticed 
in  the  hand.  Indeed,  arm,  hand,  and  neck  may  be  affected 
in  the  same  subject. 

It  is  also  quite  possible  that  spasmodic  wry-neck  in  adults 
may  have  a  cerebral,  or  at  least  an  intra-cranial,  origin. 
There  is  sometimes  a  clear  history  of  injury  to  the  head. 
For  example,  F.  Page,  of  Newcastle,  describes  a  case  in 
which  the  first  result  of  the  injury  was  diplegia,  lasting  a 
fortnight.  The  second  effect  was  tonic  contraction,  and  this 
passed  into  spasmodic  wry-neck.' 

Etiology. — Exposure  to  cold  and  wet  seems  occasionally  to 
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bo  the  exciting  cause.  In  indi\  i(lual  cases,  tlie  lirst  attack 
has  followed  and  been  attributed,  not  unreasonably,  to  inflam- 
mation of  the  middle  ear,  neuralgia  of  the  fifth  nerve,  de- 
l^ressing  emotions,  and  exposure  to  malarial  influences.  To 
suppose  that  it  ha«  resulted  from  '  habit-spasms  '  seems  to 
me  to  require  much  credulity.  A  person  develops  spasmodic 
wry-neck  with  deviation  to  the  left.  It  is  remembered  that 
he  has  been  for  years  in  the  habit  of  copying  from  some- 
■  thing  which  he  places  towards  the  left,  and  towards  which 
he  frequently  turns.  It  is  as  natural  for  the  habit  to  be 
blamed  for  the  disease  as  for  the  sight  of  a  mouse  during 
pregnancy  to  be  blamed  for  a  hairy  mole  on  the  infant. 
'  Neurotic  heredity '  is  said  to  have  been  traced.  At  all 
events,  two  members  have  been  attacked  in  the  same  family, 
and  the  disease  under  consideration  has  attacked  individuals 
with  several  relations  suftering  from  other  neuroses. 

To  sum  up,  I  think  traumatism,  middle-ear  disease,  expo- 
sure to  cold  and  wet  and  to  malarious  influences,  the  more 
likely  to  have  been  true  causes  than  the  others  suggested  in 
the  last  paragraph. 

Pathology. —  This  has  not  been  elucidated  hj  post-viortem 
examination.  But  the  seat  of  disease  can  scarcely  be 
other  than  central,  i.e.  either  in  the  brain  or  in  the  medulla 
('oblongata'  or  cervical),  or  in  their  immediate  coverings. 
In  the  case  of  children,  when  the  arm  and  eye  movements 
are  also  affected,  haemorrhage  is  not  unlikely  to  have  been 
the  starting-point,  and  after  middle-ear  disease,  localised 
menhigitis,  or  irritation  or  inflammation  of  the  cortex.  The 
absence  of  present  symptoms  of  such  conditions  does  not 
prove  much,  as  the  spasm  may  be  a  sequel  of  a  past  condition. 
Epileptiform  convulsions,  if  present,  would  be  significant. 

But  only  in  the  small  minoiity  of  cases  can  the-  ana- 
tomical seat  and  nature  of  the  affection  ))e  even  guessed  at 
with  any  confidence. 

Symptoms.— The  objective  symptom  most  apparent  is  the 
occurrence  of  a  rhythmical  spasm,  which,-  at  frequent  in- 
tervals, jerks  the  head  to  one  side,  and  simultaneously  turns 
the  face  somewhat  to  the  other.  This  of  itself  is  dis- 
tressing enough  to  the  patient,  and  sometimes  exceedingly 
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incapacitating.  But  there  may  coexist  also  great  pain, 
especially  in  the  back  of  the  head  and  the  side  of  the  neck, 
and  the  difficulty  of  getting  rest  and  sleep  may  further 
undermine  the  health.  Sometimes  the  head  is  jerked  directly 
backwards.  Gowers  suggests  the  name  of  '  retrocollic 
spasm '  for  this  form.  Whether  the  disease  ever  goes  away 
spontaneously,  or  not,  I  cannot  say.  In  the  recorded  cases  it 
has  almost  always  lasted  for  some,  and  often  for  many,  years, 
and  that  usually  in  spite  of  treatment.  But  it  does  some- 
times pass  off  after,  and  possibly  in  consequence  of,  general 
treatment,  including  rest,  warmth,  careful  diet,  and  drugs. 

Arsenic  is  worth  trying.  See,  e.g.,  a  case  of  Dr.  Buzzard's,' 
of  '  twitching  of  the  head  to  the  right,'  in  a  girl  of  twenty. 
Another,  mentioned  by  the  same  author,  at  the  same  time, 
was  apparently  cured  by  a  circular  blister  around  the  arm. 

The  spasms  cease  during  sleep,  and  in  a  given  case  are 
apt  to  vary  greatly  in  intensity  at  different  times  and  under 
various  influences,  such  as  emotion  or  nervousness.  In  some 
instances  they  have  been  known  to  disappear  for  years  and 
then  return. 

Tonic  and  clonic  spasm  may  coexist. 

The  diagnosis  is  almost  entirely  between  the  true  com- 
plaint and  hysteria,  and  is  sometimes  very  difficult.  Hysteria 
should  always  be  suspected  in  young  women  with  spasmodic 
wry-neck,  and  its  symptoms  searched  for.  But  if  the  latter 
are  found,  and  even  if  the  affection  is  alleviated  by  valerian, 
&c.,  the  wry-neck  is  not  necessarily  hysterical.  Gowers  says 
that  hysterical  torticollis  tends  to  spread  downwards,  and  to 
produce  writhing  movements  of  the  trunk. 

Treatment. — Commence  with  rest  in  bed,  warmth,  regu- 
lation of  the  bowels,  arsenic  internally,  and  the  use  of  some 
simple  contrivance  against  which  the  patient  can  steady  his 
head  a  little,  but  which  does  not  attempt  to  fix  the  neck. 
For  a  very  short  time  only  is  it  justifiable  to  try  strong 
anodynes,  and  then  only  at  night.  Counter-irritants,  especially 
to  the  nape  of  the  neck,  may  be  freely  used  and  often  re- 
peated. If  the  case  is  a  recent  one,  such  treatment  should 
be  used  patiently  for  months ;  and  other  drugs  may  be  tried, 

'  BriL  Med.  Jour.  1881,  vol.  ii.  p.  937. 
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such  as  quinine,  salicylate,  phenacetin,  and  compound  tinc- 
ture of  valerian,  or  valerianate  of  zinc.  If  opium  is  to  be 
given  in  any  form,  and  the  case  be  a  recent  one,  try  Dover's 
powder  at  night.  The  opium  or  cocaine  habit  is  worse  than 
the  disease.    Electricity  seems  to  have  failed  utterly.' 

If  general  treatment  is  unsuccessful,  operation  should  be 
resorted  to. 

As  the  sterno-mastoid  is  practically  always,  and  the 
trapezius  very  often,  affected,  the  part  the  surgeon  attacks  is 
the  spinal  accessory  nerve.  This  may  be  stretched,  divided, 
or  a  piece  cut  out  of  it ;  and  it  may  be  approached  either  at 
the  anterior  border  of  the  sterno-mastoid  muscle  or  at  the 
posterior  border,  and  followed  beneath  or  through  the  fibres 
of  the  muscle.  I  think  the  almost  universal  condemnation  of 
the  results  of  stretching  is  probably  due  to  the  stretching 
not  having  been  thoroughly  done.  The  effect  has  been  so 
trivial  in  one  or  two  recorded  cases  that  it  is  doubtful  whether 
the  nerve  was  really  stretched  at  all.  The  object  which  almost 
all  surgeons  now  have  in  exposing  this  nerve  is  excision. 

Ballance  made  an  incision  3  inches  long  from  over 
the  transverse  process  of  the  atlas  down  the  anterior  border 
of  the  sterno-mastoid — a  somewhat  similar  incision  to  An- 
nandale's.^  On  raising  the  anterior  border  of  the  muscle  and 
pulling  it  back,  the  nerve  is  put  on  the  stretch,  and  the  finger 
should  detect  it  coming  from  under  the  posterior  belly  of 
the  digastricus  and  passing  downwards  and  backwards. 

Campbell  de  Morgan,  who  was  the  first  to  perform  neu- 
rectomy of  the  spinal  accessory,  made  his  incision  along  the 
posterior  border  of  the  sterno-mastoid,  and  followed  the 
nerve  up  through  the  muscle.^  Ballance,  at  the  end  of  his 
paper,  suggested  an  attempt  to  reach  the  sub-occipital  nerve 
in  intractable  cases.  Keen  and  Noble  Smith  have  described 
cases  in  which  they  operated  on  the  posterior  branches  of 
some  of  the  upper  cervical  nerves.  The  pamphlet  in  which 
Noble  Smith  describes  his  case  contains  a  valuable  collection 
of  extracts  from  almost,  if  not  quite,  all  the  recorded  cases  of 

'  liefer  to  Russell  Reynolds,  Lancet,  1870,  vol.  ii.  p.  532. 
^  Lancet,  1879,  vol.  i.  p.  555. 

'  Jirit.  cmd  For.  Med.  Clin.  Revieio,  1866,  vol.  ii.  p.  218  (Ref.  from  Neale's 
Difjcst) ;  Lancet,  1807,  vol.  ii.  p.  128. 
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operative  treatment  of  torticollis  in  the  language,  including 
Southam's  ^  and  Page's  ^  cases  of  nerve- stretching.  The  his- 
tories of  Southam's  and  Page's  cases  are  very  suggestive.  One 
was  probably  a  case  of  infantile  cerebral  paralysis,  in  which 
the  spasmodic  torticollis  did  not  supervene  for  ten  years. 
Another  is  the  case,  which  I  have  already  quoted,  in  which 
the  primary  trouble  was  traumatic  diplegia. 

The  inconveniences  resulting  from  sterno-mastoid  and 
ripper  trapezial  paralysis  are  smaller  than  might  be  expected. 
Otherwise  I  should  be  disposed  to  recommend,  in  preference 
to  resection,  simple  division  of  the  spinal  accessor}^  with 
dislocation  of  the  two  ends,  which  could  easily  be  effected  by 
dissecting  one  free  for  an  inch  and  fixing  it  with  a  suture. 
Eeunion  could  be  effected  at  any  future  time,  if  thought 
judicious. 

OiJeration  on  Posterior  Cervical  Nerves.^ — Incision  3  inches 
long,  from  middle  line  behind,  horizontally,  to  ^  inch  below 
lobule  of  ear.  Trepezius  divided  transversely.  Great  occi- 
pital nerve  to  be  traced  through  complexus  (by  dividing  the 
muscle  transversely).  It  leads  to  the  post  division,  second 
cervical.  Divide  this.  Divide  sub-occipital  nerve  in  sub- 
occipital triangle,  close  to  vertebra.  Lastly,  divide  third 
cervical.    Do  not  wound  vertebral  or  occipital  artery. 

Spasmodic  Affections  of  other  Muscles 

Clonic  spasms  are  liable  to  affect  almost  all  the  muscles  of 
the  head,  face,  and  extremities,  as  well  as  those  aheady 
referred  to.  Those  variations  which  have  attracted  sj^ecial 
attention  are  spasms  of  the  platysma  myoides,  and  of  the  orhi- 
cularis  oculi  and  other  muscles  supplied  by  the  facial  nerve. 

Their  pathology  is  probably,  and  the  treatment  certainly, 
similar  (in  principle)  to  those  of  spasmodic  torticollis.  I 
have  not  heard  of  the  facial  nerve  being  resected  for  facial 
spasm,  but  it  has  often  been  stretched.  All  the  usual  array 
of  '  nervine  tonics  '  and  '  anti-spasmodics  '  are  generally  tried 
first.    Most  patients  rather  bear  these  ills,  when  they  are  so 

'  Lancet,  1881,  vol.  ii.  p.  369. 

*  Brit.  Med.  Journ.  1888,  vol.  i.  p.  24.5. 

=*  As  practised  by  Keen.    Annals  of  Sunjcry,  vol.  xiii.  p. 
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unfortunate  as  to  have  them,  than  fly  to  others  that  they 
know  not  of.  Errors  of  digestion  should  be  carefully  sought 
out  and  corrected. 

A  full  notice  of  this  class  of  affection  scarcely  belongs  to 
orthopaedic  surgery.  This  also  applies  to  writer's  cramj), 
violinist's  cram}:),  &c.,  sufferers  from  which  usually  go  to 
electricians  and  masseurs,  I  am  sorry  to  say  often  with  little 
benefit.  Each  of  these  cases  requires  a  very  careful  study  of 
the  individual,  his  habits,  his  constitution,  and  his  general 
health,  as  well  as  local  treatment,  sometimes  by  electricity, 
sometimes  by  massage,  sometimes  by  appliances,  and  some- 
times by  a  combination. 
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CHAPTEK  XII 


DEFORMITIES  OP  THE  HANDS  AND  FINGERS 
Some  are  congenital  and  some  acquired. 

Congemtal  include — 

Webbed  fingers  (Syndactylism)   228 

Hypertrophy  (Megalodactylism,  Macrodactylism)  ....  232 
Arrested    growth  (Brachydactylism,   Microdactylism,  and  Ecro- 

dactylism)  ...  .......  2.32 

Supernumerary  fingers  (Polydactylism)   233 

Cleft  finger  and  cleft  hand   233 

Congenital  dislocation   233 

Congenital  contractures   234 

AcqiLirecl  include — 

Dupuytren's  contracture  .       .       ...       .       .       .       .       .  235 

Cicatricial  contracture     .........  241 

Rupture  of  finger  tendons       ........  242 

Paralytic  contracture   243 

Inflammatory  contracture       ........  243 

Eheumatic  deformities    .........  24.5 

Rheumatoid  and  gouty    .........  24.5 

Glass-blower's  deformity      '  .       .       .       .       .       .       .       .  24.5 

Clonic  spasms  of  the  hands  and  fingers   245 

Snap-finger   249 

Webbed  Fingers  and  other  Forms  of  Syndactyly 

These  are  probably  true  instances  of  arrested  development, 
and  not  of  cohesion  in  utero  of  fingers  once  separated.  The 
thumb  is  the  first  digit  to  appear,  and  it  has  very  rarely  been 
found  at  birth  united  with  the  index  finger. 

When  two  or  more  fingers  are  united  from  end  to  end 
they  constitute  an  instance  of  total  syndactylism,  as  distin- 
guished from  partial,  which  is  the  more  common  form. 

The  bond  of  union  may  be  (1)  skin  only ;  (2)  thick  and 
fleshy ;  or  (3)  it  may  be  osseous.  In  the  last  case  it  is 
frequently  only  partial,  and  the  distal  phalanges  may  be 
fixed  together  while  the  proximal  remain  separate. 

Sometimes  polydactylism  coexists.  Both  it  and  syn- 
dactylism are  often  hereditary. 

Treatment  demands  the  recollection  of  the  strong  tendency 
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in  these  cases  to  cicatricial  reunion  after  division.  Various 
operations  have  been  devised  with  a  view  to  preventing  this. 

None  of  those  usually  described  make  a  proper  use  of 
skin-flaps,  or  grafts,  transplanted  from  distant  parts  of  the 
body.  Their  judicious  employment  renders  the  management 
of  even  the  most  severe  cases  easy,  and  can  often  be  made  in 
slighter  cases  to  usefully  supplement  one  or  other  of  the 
following  operations. 

A  considerable  number  of  distinct  operations  have  been 
practised,  but  half  of  them  have  probably  only  an  historical 
interest,  and  will,  I  think,  be  never  more  employed  in  surgery, 
unless  it  be  in  deference  to 
some  patient's  or  parent's 
ignorant  prejudice  against  the 
knife.  Such  are  the  opera- 
tions known  as  Krimer's, 
Severin's,  Maisonneuve's,  Lis- 
ter's, Vogel's,  and  Eudtorfer's. 
Many  other  surgeons  seem  to 

have  devised  scarcely  dissimilar  116.— Congenital  Syndactylism 

,  1     T        XT                        ,  •  WITH  Deficient  Fingehs  and  Pahtial 

methods.      None    are    partlCU-  Cleft  of  Left  Hand.    From  a  case 

larly  ingenious,  and,  as  I  have  the  Surgical  Aid  Society.  Legs 

•  1      11                   ,  •     n       1  and  feet  of  same  case  illustrated  in 

said,  all  are  practically  obso-    chap.  Xlii. 
lete.     Krimer  cut  gradually 

through  the  web  with  a  leaden  wire  tightened  down  to  a 
bracelet ;  Scverin,  after  perforating  its  apex  (or  part  nearest 
the  knuckles),  surrounded  it  with  a  thread  soaked  in  caustic 
potash  or  in  croton  oil,  and  so  divided  it  by  destructive  ulce- 
ration; Maisonneuve  used  a  screw- clamp ;  Lister,  an  elastic 
ligature  fixed  to  a  bracelet;  Vogel,  a  constricting  elastic 
ligature  passed  through  a  hole  in  the  apex ;  and  Rudtorfer 
perforated  the  apex  with  a  lead  wire,  and  after  it  had 
'  healed  in,'  as  does  an  earring,  divided  the  commissure. 

All  these  plans  constantly  failed,  or  at  least  only  partially 
succeeded,  because  they  left  raw  surfaces  which,  even  if  they 
were  prevented  from  cohering  again,  yet  healed  with  so 
much  cicatricial  contraction  as  to  partly  reunite  the  fingers. 

And  even  the  plans  next  to  be  described  are  only  entirely 
free  from  the  same  defect  when  the  web  is  unusually  wide 
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and  thin,  and  therefore  the  skin  plentiful.  To  secure  an 
approximately  perfect  result  some  skin-grafting  or  transplanta- 
tioti  must  be  added. 

Norton's  Operation.— Tvfo  triangular  flaps  are  cut  at  the 
apex  of  the  web.  After  the  web  itself  is  cut  through  the 
flaps  are  united  between  the  finger-roots.  '  The  flaps  should 
be  thick  enough  to  avoid  risk  of  sloughing,  and  somewhat 
narrow  to  prevent  bulging.'    '  Any  tissue  between  the  knuckles 


Fig.  117.— Extensive  Congenital  Syndactyly  (Doksal  and  Palmak 

Views). 

that  prevents  their  coming  together  should  be  cut  awa3^' 
This  is  a  modification  of  the  operation  of  Zeller,  who  used 
only  one  flap  instead  of  two. 

Barivell  and  others  have  emi^loyed  flaps  with  the  base 
attached  (as  in  the  Italian  method  of  rhinoplasty) ;  Paiili 
used  a  flap  cut  from  the  back  of  the  hand,  and  twisted  round 
into  place. 
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Didofs  Operation. — The  skin  on  the  palmar  side  of  the 
web  is  cut  away  from  one  finger,  and  used  to  cover  the  raw 
surface  of  the  other  finger ;  while  the  skin  on  the  dorsal  side 
of  the  web  is  cut  away  from  the  latter  finger,  and  used  to 
cover  the  raw  surface  of  the  first-mentioned  finger. 

Lanfienheck  used  all  the  skin  of  the  web  to  cover  one 
finger  only. 

Bidwell  describes  a  case  treated  by  a  dorsal  fla]3  from 
the  web  and  one  finger,  and  the  use  of  Thiersch's  grafts  to 


Figs.  118  and  119.— Bidwell's  Opebation. 

cover  the  surface  thus  denuded.'  The  figures  explain  his 
method  of  operating. 

I,  myself,  begin,  like  Zeller,  by  reflecting  one  triangular 
flap,  or,  like  Norton,  by  reflecting  two  triangular  flaps,  at  the 
apex  of  the  web,  i.e.  between  the  roots  of  the  fingers.  Next 
I  cut  through  the  whole  length  of  the  web  midway  between 
the  two  fingers.  The  third  step  is  to  cover  the  apex  of  the 
cleft  with  the  Zeller's  flap  (or  Norton's  flaps).    The  fourth  is 

'  See  Lancet;  June  29,  1895. 
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to  cover  any  raw  surface  on  the  sides  of  the  fingers  with  thick 
Thiersch's  grafts.  By  this  mode  of  operating  two  points  are 
gained  (1)  the  scar  is  scarcely  visible  from  the  dorsal  aspect ; 
(2)  it  is  not  felt  on  the  paAmar  surface. 

The  raw  surfaces  left   should   be   covered  with  tliick 


Fig.  120. — Syndactyly  aftek  Opehatiox  in  thk  Manner  Becommended. 
Note  lateral  cletorniity  of  little  finger. 

Thiersch's  grafts — i.e.  with  Wolfe's  grafts  or  a  near  approach 
to  them. 

Hypertrophy  of  Hand  and  Fingers  (Megalodactylism)' 

The  hypertrophy  of  the  hand  seen  in  cases  of  acromegaly 
need  not  be  more  than  mentioned  here. 

A  congenital  liypcrtrophy  of  one  or  more  fingers,  or  of 
the  thumb,  is  occasionally  seen.  It  may  then  be  accompanied 
by  enlargement  of  i^ortions  of  the  hand  and  arm,  even  as  high 
as  the  shoulders.  Though  usually  noticed  at  birth,  its  degree 
is  apt  to  increase  faster  than  the  child  grows,  and  so  to 
become  more  noticeable.  It  usually  affects  all  the  tissues  of 
the  finger,  but  not  in  exact  symmetrical  proportion. 
Therefore  the  digit  is  imperfect  in  function,  and  may  even 
interfere  with  the  other  fingers.  .Hypertrophied  fingers  are 
seldom  quite  straight.  The  choice  of  treatment  lies  onI,y 
l)etween  doing  nothing  and  amputating. 

The  opposite  condition — viz.  that  of  arrested  growth — is 
occasionally  seen.   Fingers  may  be  short  or  absent.  Absence 
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is  associated  with  deficiency  in  the  bones  of  the  hand  and  fore- 
arm.  (See  figs.  131  and  136.   See  also  '  Cleft  Hand,' below.) 

SUPERNUMBRAEY  FiNGERS  (PoLYDACTYLISM) 

Practically  speaking,  everything  which  is  written  in  the 
chapter  on  '  Polydactylism  in  the  Toes  '  applies  to  the  fingers, 
the  great  toe  corresponding  to  the  thumb. 

The  difference  is  in  the  indications  for  treatment.  A 
supernumerary  finger  being  more  visible,  and  therefore 
more  disfiguring,  than  a  superfluous  toe,  it  more  frequently 
requires  amputation.  When  toes,  or  parts  of  toes,  are  not 
only  supernumerary  but  fused  or  webbed,  the  use  of  X-rays 
may  sometimes  be  useful  to  determine  which  digits  or  which 
phalanges  to  remove. 

Cleft  Hand 

This  is  a  rare  deformity  in  man,  though  more  common  in 
some  of  the  lower  animals  (G.  St.  Hilaire).  When  it  occurs, 
either  syndactylism  or  ectrodactylism  is  likely  to  coexist. 

The  following  cases  have  been  described  :  '  (1)  Eight  hand 
cleft  to  carpus,  middle  finger  absent,  index  finger  and  thumb 
united  (v.  Walther)  ;  (2)  Cleft  hand  and  absence  of  thumb 
(Fumagalle,  and  also  Murray  and  Giraldes)  ;  (3)  Clefts 
between  third  and  fourth  metacarpals. 

Congenital  Dislocation  of  the  Finger 
A  boy  aged  about  eight  was  operated  on  by  me  at  the  West 
London  Hospital  last  autumn  whose  right  forefinger  had  a  par- 
tial but  well-marked  dislocation  forwards  of  the  first  phalanx 
on  the  head  of  the  metatarsal.  This  had  scarcely  attracted 
his  parents'  attention,  being  disguised  by  the  deformity  for 
which  he  was  brought,  viz.  a  condition  of  valgus  at  the  first 
inter-phalangeal  joint,  shown  in  the  illustration.  (See  fig.  121.) 

The  finger  was  so  rotated  on  its  own  long  axis  at  the  sub- 
luxated  joint  that  it  partly  faced  the  adjacent  thumb.  But 
for  practical  purposes  it  .was  nearly  as  good  as  a  normal 
finger.  In  a  case  of  Malgaigne's  the  last  phalanx  of  the 
dislocated  finger  was  bent  backwards. 

My  patient  was  otherwise  well  formed.    But  patients  with 

'  Vogt. 
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congenital  dislocation  of  the  finger  have  often  other  coexisting 
defects. 


Fui.  121. — Congenital  Subluxation  of  Base  op  Fiest  Phalanx  of 
Index  Finger,  with  Lateral  Deviation  of  the  Fingeb.  This 
was  straightened  by  osteotomy  of  the  first  phalanx ;  a  certain 
degree  of  rotation  was  at  the  same  time  partially  corrected. 


Fig.  122.  Fiioji  another  Case  op  Congenital  Valgus  op  the  Forefixgei:. 

CONTBACTUBES  OF  THE  FiNGERS 

They  often  occur  conrienitalhj,  especially  in  the  form  of  in- 
ability to  completely  straighten  the  little  finger  of  one  or  both 
hands.    Such  are  scarcely  true  contractures  at  all.  They 
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are,  rather,  instances  of  limited  range  of  mobihty.  My  own 
ricrht  Httle  finger  is  itself  an  example  of  a  slight  degree  of  this 
affection.  It  can  be  passively  straightened  almost  completely, 
but  actively  not  within  25°  of 
the  normal.  A  minor  degree 
of  this  peculiarity  is  exceed- 
ingly common.  I  have  never 
been  conscious  of  the  shghtest 
inconvenience  or  disability 
arising  from  it.-  No  treat- 
ment is  either  necessary  or 
desirable. 

Dupuyteen's  Contracture 

The  strong  part  of  the 
palmar  fascia  spreads  out 
from  its  narrow  base  at  the 
anterior  annular  ligament  to 
the  roots  of  the  four  fingers, 
dividing  in  the  middle  of  the 
palm  into  a  separate  piece  for 
each  digit,  and  each  of  the 
four  divisions  subdividing  into 
a  segment  for  each  side  of 
the  corresponding  fingers. 
This  arrangement  is  that  of 

the  thick  longitudinal  fibres  only.  They  are  connected  by  thin, 
chiefly  transverse,  sheets.  And  the  ball  of  the  thumb,  as 
well  as  the  muscles  of  the  little  finger,  are  also  covered  with 
thin  parts  of  the  fascia,  a  fair  proportion  of  stronger  longi- 
tudinal fibres  passing  to  the  thumb.  The  digital  portions 
enclose  the  flexor  tendons,  are  inserted  into  the  sides  of 
the  first  phalanx,  into  the  glenoid  ligament,  and,  by  means 
of  a  thinner  expansion,  onwards  as  far  as  the  terminal  pulp 
of  the  finger.  Everywhere  bands  pass  from  the  palmar  fascia 
to  the  skin  and  bind  the  two  together. 


Fig.  123. — Contracted  Palmar  Fascia 


'  The  three  drawings  of  the  palmar  fascia  in  Dupuytren's  Contracture  are 
from  HofTa,  after  Goyrand. 
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Certainly  as  a  result  of  injuries  of  various  kinds,  and 
probably,  in  some  cases  at  least,  as  a  consequence  of  pre- 
disposition by  gout,  parts  of  the  palmar  fascia  are  liable  to 
thicken,  contract,  and  limit  the  extensibility  of  the  fingers. 
It  is  especially  the  thicker  parts  and  longitudinal  bands  of 
the  fascia  which  suffer ;  hence  the  terminal  joints  of  the 
fingers  almost  always  escape,  and  the  thumb  is  seldom 
affected.    The  ring-finger  is  usually  first  attacked,  then  in 

quick  succession  the  little  and 
middle  fingers.  Flexion  is  not  ob- 
structed, only  extension  beyond  a 
certain  range,  the  extent  of  which 
narrows  as  the  disease  progresses. 
Cases  of  all  degrees  of  severity  occur, 
from  those  in  which  there   is  a 


Fig.  124.  Fm.  125. 

Showing  the  Contkacted  Fascial  Banms  at  the  Side  as  well  as  ox 
THE  Palmar  Aspect  of  the  Fingers  ix  Dupuytren's  Contracture. 
(From  Hoffa,  after  Goyrand.) 

scarcely  perceptible  contraction  of  one  finger  to  those  in 
which  the  points  of  two  or  three  fmgers  cannot  be  separated 
from  the  palm  of  the  hand.  The  kind  of  influence  which 
excites  the  contraction  is  usually  one  to  which  the  term 
'  injury  '  scarcely  applies.  Gardeners  suffer,  apparently  from 
continually  grasping  the  spade  handle,  and  sailors  from  pulling 
ropes.  But  cases  do  occur  in  which  the  contraction  com- 
mences immediately  after  a  cut  (without  being  cicatricial)  or 
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a  strain.  In  the  course  of  years  the  joint  surfaces,  capsules, 
and  Hgaments  adjust  themselves  to  the  abnormal  condition, 
and  form  an  obstacle  to  complete  cure. 

Pathology. — The  nature  of  the  affection  seems  to  be  a 
chronic  inflammation.  An  increase  of  nuclei  has  been 
observed  (Kocher  and  Langhaus),  especially  in  the  sheaths  of 
the  arteries  and  in  the  subendothelial  layers  of  the 
capillaries. 

Diagnosis.— Dupuytren's  contracture  maybe  distinguished 
from  all  others  by  the  following  combination  of  characters : 
(1)  A  thickening  close  beneath  the  skin,  attached  to  it  in  part, 
but  not  involving  it ;  (2)  a  consequent  puckering,  folding,  and 
occasionally  even  knotting  of  the  skin  ;.  (3)  the  freedom  of 
the  terminal  phalanx ;  (4)  the  contraction  of  the  first  and 
second  joints  of  one  finger. 

In  early  stages  the  first  and  second  signs  may  be  scarcely 
perceptible,  and  the  fourth  slight.  It  must  then  be  re- 
membered that  the  inner  fingers  are  almost  always  those  to 
be  first  affected,  especially  the  ring-finger,  and  the  palmar 
surface  should  be  carefully  palpated  with  the  fingers  stretched 
to  the  utmost.  The  attachment  of  the  contracted  structure 
to  certain  points  of  the  skin  will  probably  then  identify  it. 

The  complaint  never  recedes  spontaneously.  Accidental 
cures  have  been  recorded  in  which  the  contracted  fascia  has 
been  violently  ruptured. 

Treatment. — It  has  been  claimed  that  cases  not  too  severe 
can  be  cured  by  massage.  Remembering  how  frequently  the 
good  effects  of  other  measures  used  in  association  with  it, 
especially  passive  movement,  are  attributed  to  massage,  and 
remembering  also  that  too  much  friction  so  often  appears  to 
be  the  exciting  cause  of  the  disease  itself,  I  confess  myself 
sceptical.  Further,  I  have  never  seen  any  true  contracture 
benefited  by  pure  massage,  however  perseveringly  employed. 
Joints  stiffened  by  effusion,  whether  synovial  or  interstitial, 
are  the  proper  subjects  of  treatment  by  rubbing. 

The  correct  mild  treatment  for  very  shght  cases  of  Dupuy- 
tren's contracture  is  the  use  of  well-padded  palmar  splints  at 
night.  They  should  be  made  of  some  slightly  elastic  and  light 
material,  such  as  aluminium  or  xylonite.    The  metal  should 
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be  thick  enough  not  to  bend  Hke  a  piece  of  lead.  The  spUnt 
may  be  flat — i.e.  it  need  not  be  moulded — but  it  should  be  cut 
to  accurately  fit  the  palm  of  the  hand  and  the  length  and 
breadth   of  each  affected  finger.     Each   finger  and  the 


Fig.  12(i.— Dui'Uyteen's  Conthactubi!  (after  J.  F.  C.  Macreatly). 

body  of  the  hand  should  be  bound  down  to  the  splint  by 
broad  straps  of  soft  leather.  In  the  morning  the  hands  should 
be  well  washed,  brushed,  and  dry  rubbed,  and  they  may  be 
left  free  during  the  day.    During  any  occupation  which 
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necessitates  grcasping,  the  hand  shoukl  be  protected  by  a 
glove,  padded,  or  at  least  thickened  on  the  palmar  surface. 
At  night,  before  applying  the  splint,  the  contracted  fingers 
should  be  stretched  by  placing  their  tips  on  the  table,  the 
patient  at  the  same  time  standing  up  and  pressing  intermit- 
tently on  the  dorsal  or  convex  surface  of  the  curved  fingers 
with  the  fingers  of  the  other  hand. 

In  ver}''  early  cases  warm  boracic  fomentations  should 
be  used  perseveringly,  especially  if  the  patient  be  young. 

The  great  majority  of  cases  require  operation.  There  are 
four  principal  methods,  all  cutting,  and  to  these  may  be  added 
that  of  forcible  rupture. 

"  Adams'  Operation. — A  small,  straight,  sharp-pointed  knife 
or  tenotome  is  used.  The  affected  finger  is  stretched,  and 
the  contracted  fascia  cut  or  nicked  transversely  in  numerous 
places  through  multiple  punctures  made  in  the  overlying  skin. 
As  soon  as  by  this  means  the  contracture  has  been  sufiiciently 
overcome,  and  after  dressing  the  wound,  a  dorsal  splint  is 
applied,  by  means  of  which  gradually  increasing  extension  is 
employed.  After  a  few  days  the  splint  is  regularly  removed 
to  permit  active  and  passive  movements.  The  length  of 
treatment  in  this,  as  in  other  operative  methods,  varies  with 
the  case. 

Multiple  Transverse  Division  tJirough  an  Open  Lonyitudinal 
Cut. — -This,  which  is  the  method  I  generally  use  myself,  is 
carried  out  as  follows:  Esmarch's  tourniquet  is  applied  after 
perpendicular  elevation  of  the  limb  for  several  minutes.  The 
outstretched  arm  and  supinated  hand  are  held  dow^n  on  a 
table  iDlaced  beside  the  operating-table,  with  the  fingers  out- 
stretched if  possible.  A  longitudinal  incision  is  made  through 
the  skin,  and  into  the  contracted  fascia.  If  the  finger  is 
much  contracted,  this  incision  can  only  be  completed  by 
degrees,  as  the  division  of  the  bands  gradually  permits  the 
finger  to  be  unfolded. 

The  extent  and  limit  of  the  thickened  fascia  are  now  easily 
seen,  and  it  should  be  divided  transversely  and  completely  in 
many  places,  both  in  the  palm  and  in  the  finger,  until  all 
resistance  from  the  fascia  has  been  removed,  and  nothing 
but  nutritive  shortening  of  the  structures  around  and  acting 
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on  the  finger-joints  remains.  This  should  be  left  to  be  over- 
come by  after-treatment.  Here  and  there  the  skin  itself  may- 
have  to  be  freed  by  a  touch  of  the  knife. 

The  skin  incision  is  now  closed  by  a  row  of  sutures  (silk- 
worm gut),  inserted  as  near  to  the  edge  of  the  wound  as 
possible. 

Dressings  are  applied,  and  the  fingers  should,  at  this 
stage,  not  be  straightened  any  more  than  is  possible  without 
using  very  much  pressure  or  causing  painful  tension.  A 
wood-wool  pad  over  the  iodoform  gauze,  which  should  be 
placed  next  the  wound,  serves,  in  fact,  for  both  splints  and 
dressing.  But  an  L'Shaped  elbow  splint  should  be  applied, 
not  to  straighten  the  finger,  but  merely  to  fix  the  wrist  and 
elbow,  and,  by  projecting  as  far  as  the  finger-tips,  to  prevent 
the  hand  from  being  used. 

This  is  very  nearly  the  same  thing  as  an  Adams'  opera- 
tion done  through  an  open  incision  with  strict  antiseptic  pre- 
cautions, and  I  believe  it  was  first  practised  by  Goyrand  in 
pre-antiseptic  days  (1834),  and  was  revived  by  James 
Hardie,  of  Manchester.'  It  has  the  advantage  of  absolute 
precision,  and  I  think  that  those  who  practise  subcutaneous 
fasciotomy  will  operate  with  more  accuracy  and  confidence  if 
they  have  done  the  open  operation  several  times  first.  I  cer- 
tainly have  found  this  the  case  with  myself  in  operations,  not 
only  in  the  palm,  but  in  every  region  of  the  body. 

If  the  above  directions  are  strictly  followed,  merely  a 
linear  cicatrix  will  remain,  such  as  contrasts  favourably  with 
what  has  been  reported  as  the  ultimate  state  of  things  after 
the  following  operation  : — 

Excision  of  the  contracted  Fascia. — This  operation  has  been 
practised  and  strongly  recommended  by  Gersuny,-  Beeves, 
Kocher,  and  others.  Through  a  longitudinal  incision  the  fascia 
is  first  separated  from  the  skin,  divided  transversely,  and  then 
dissected  up  from  its  deep  connections.  It  is  claimed  that  it  is 
not  more  dangerous  than  other  proceedings  (none  of  them 
ought  to  be  dangerous  to  life),  and  that  it  is  a  radical  cure. 
Whether  owing  to  defect  in  the  operation  itself,  or  in  the  mode 
of  carrying  it  out,  I  cannot  say,  but  there  is  strong  evidence  to 

'  Med.  Ghron.  Oct.  1884.  -  Wien.  Med.  Wocli.  August  9,  1884. 
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show  that  it  is,  in  a  serious  proportion  of  cases,  followed  by  a 
considerable  danger  of  cicatricial  contraction.  Consult  on 
this  point  Macready's  paper  in  the  '  British  Medical  Journal,' 
1890,  vol.  i.  p.  411.  One  patient  at  least  complained  of  an 
unpleasant  sensation  when  the  scars  were  touched.  The  total 
removal  of  the  contracted  fascia  necessarily  takes  away  its 
capacit}^  for  protecting  the  underlying  nerves. 

If  contracted  palmar  fascia  were  a  new  growth,  its  excision 
would,  of  course,  be  plainly  indicated ;  but  it  is,  at  the  worst, 
apparently  an  effect  of 
a  chronic  process  of  in- 
flammatory, or  at  least 
irritative,  origin,  and  its  ■ 
inconveniences  have  been 
known  to  be  removed  by 
mere  accidental  rupture  ; 
and,  further,  there  is  the 
risk  that  in  complete 
excision  another  form  of 
contraction,  namely  cica- 
tricial, may  be  substi- 
tuted  for  the 


original 


one. 


Whatever  operation 
is  performed,  the  patient 
should  afterwards  be  kept 
under  occasional  obser- 
vation for  a  long  time, 
and  encouraged  to  com- 
bat any  tendency  to  re- 
lapse by  active  and  pas- 
sive extension  exercises,  and,  if  necessary,  by  wearing  a  simple 
splint  at  night. 


Fig.  127. — Mode  in  which  Patient  can  Pas- 
sively   EXEECISE    HIS    OWN    FiNGERS  TO 

Preserve  the  Gain  after  Straightening 
BY  Operation. 


Cicatricial  Contractures  of  the  Hand  and  Fingers 

are  very  common  and  very  important,  especially  after  burns, 
lacerations,  cuts,  and  gunshot  wounds.  Their  diagnosis  can 
present  no  difficulty  ;  though  a  very  careful  examination  may 
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be  needed  to  determine  how  much  each  structm*e,  viz. 
tendon,  muscle,  nerve,  fascia,  or  skin,  is  affected.  Then 
wide  scope  is  afforded  for  ingenuity  in  devising,  and  for  skill 
and  experience  in  executing,  plastic  operations  to  remedy- 
matters. 

Pedunculated  flap  transplantations  from  the  trunk,  or  even 
from  the  thigh,  to  the  hand  should  be  freely  used.  Nerves 
should  be  carefully  freed  from  cicatrices  and  united,  if  divided. 
If  a  segment  of  nerve  is  deficient,  its  place  should  be  supplied 
either  by  an  autoplastic  bridge  operation,  or  by  implanting  a 
portion  of  an  animal's  nerve,  as  has  been  done  successfully 
by  Mayo  Eobson.  Tendons  should  be  dealt  with  on  the 
same  principles.  When  a  large  segment  of  one  tendon  is 
destroyed,  its  distal  segment  may  sometimes  be  advanta- 
geously united  to  a  neighbouring  tendon  of  similar  action. 
Even  nerves  have  been  grafted  in  this  manner. 

Contracted  structures  may  sometimes  be  simply  divided 
without  injury  to  function.  In  other  cases  they  require 
oblique  or  zigzag  division  and  reunion. 

The  after-treatment  of  almost  all  these  operations  consists 
of  several  weeks  of  complete  rest  on  well-padded  splints, 
followed  by  persevering  passive  and  active  exercise  of  an 
*  educational '  kind. 

The  surgeon,  the  young  surgeon  especially,  should  think 
long  and  seriously  before  sacrificing  the  smallest  portion  of  a 
hand  or  finger. 

It  is  needless  to  point  out  that  when  the  hand  and  fingers 
are  traumatically  contracted,  it  may  be  the  fore  arm,,  or  even 
the  upper  arm,  or,  in  extremely  rare  cases,  even  the  brachial 
plexus,  which  is  the  seat  of  injury,  and  that  cerebral  disease 
and  cerebral  traumatism  are  common  causes  of  contractures 
of  the  extremities. 

KuPTUEB  OF  Finger-tendons 

Either  extensors  or  flexors  may  suffer.  There  may  be  an 
open  wound,  or  the  injury  may  be  subcutaneous.  .The  loss  of 
power  and  the  history  of  injury  usually  make  the  diagnosis 
plain  enough  for  practical  purposes,  although  the  precise  seat 
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and  extent  of  the  injury  may -only  be  revealed  by  operation. 
It  should  be  remembered  that  great  injury  is  sometimes  done 
by  slight  but  sudden  force. 

Early  operation  through  a  longitudinal  incision  is  indicated. 
After  a  few  months,  or  even  weeks,  it  gets  very  difficult  to 
distinguish  where  the  torn  and  now  contracted  and  adherent 
tendon  fragments  belong  to,  and  equally  difficult  to  so  place 
them  that  they  will  not  form  fresh  and  laming  adhesions. 

If  the  patient  will  not  submit  to  operation,  or  for  any 
reason  should  be  thought  unfit  for  it,  he  should  be  warned 
not  to  expect  a  good  result  from  treatment  by  splints. 

The  term  '  drop-finger'  is  sometimes  applied  to  the  effect 
of  rupture  of  the  extensor  tendon  near  the  last  phalanx. 

Para-lytic  Contractures  of  the  Hand  and  Fingers 

These  are  noticed  in  the  chapters  on  '  Infantile  Paralysis,' 
'  Cerebral  Paralysis  of  Children,'  and  in  the  last  section  (on 
Cicatricial  Contractures). 


Inflammatory  Deformities  and  Disabilities 

Deep  suppurations,  and  even  inflammations  which  do  not  go 
on  to  the  formation  of  pus,  are  apt  to  leave  the  hand  or  fingers 
with  a  greatly  limited  range  of  movement,  or  even  perfectly  stiff. 
Sometimes  the  immediate  reason  is  simple  and  obvious.  For 
example,  it  may  be  the  destruction  of  a  tendon.  Usually 
it  is  inflammatory  adhesion  and  thickening  of  various 
structures,  and  sometimes  the  joint  cartilages  are  eroded. 

Even  the  most  severe  cases  will  generally,  provided  that 
the  tendons  be  intact,  yield  to  persevering  use.  of  passive 
exercises.  But  the  surgeon  should  occasionally  have  an 
anaesthetic  administered,  and  forcibly  move  the  stiffened  joint 
to  a  degree  that  the  patient  could  not  endure  without. 
Nitrous  oxide  usually  suffices.  The  after-pain  is  often 
surprisingly  small.  Now  and  then  it  is  worth  while  to  give 
ether.  Immediately  after  the  operation  thick  masses  of  cotton- 
wool should  be  packed  around  the  hand,  and  a  firm  bandage 
applied.  These  may  be  removed  next  day  and  the  passive 
exercises  renewed.      After  a  time  active  exercises  will 
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become  possible  and  useful.  When  the  patient -uses  either 
passive  or  active  movements,  he  should  begin  by  bathing  his 
hand  in  hot  water,  or  hot  water  and  salt.    The  bowels. 


Fig.  130  Eheumaxoid  Aethkitis. 

These  illustrations  contrast  well  the  gouty  swellings  clue  to  lithic  acid 
deposits,  the  lateral  deflection  of  the  digits  towards  the  ulnar  side  in  rheu- 
matism, and  the  wasted  soft  parts  and  thickened  joints  of  the  crippled  hand 
and  wrist  of  chronic  rheumatoid  arthritis.  (From  Dr.  A.  S.  Wohlniann's 
'  Clinical  Significance  of  the  Human  Hand,'  'Bristol  Med.  Clin.  Journ.,'  June 
18'J6.    By  kind  permission  of  the  editors.) 
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digestion,  and  diet  should  be  seen  to,  especially  in  middle-aged 
persons. 

Tenotomy  should  be  avoided  in  the  vast  majority  of  these 
cases.  When  it  is  judged  essential,  it  is  better  to  divide  the 
tendon  in  the  arm  than  in  the  hand  or  in  the  fingers,  as 
operations  for  lengthening  and  splicing  tendons  are  more 
feasible  and  successful  in  the  arm  than  in  the  fingers.  There 
is  less  room  in  the  digital  parts  of  the  sheaths,  and  less 
vitality  in  the  digital  parts  of  the  tendons. 

Plastic  proceedings  are  sometimes  required  to  repair  the 
ravages  of  suppuration,  as  well  as  those  of  pure  traumatisms. 

Rheumatic  deformities  of  the  hand  and  fingers  are,  when 
severe,  not  vevj  amenable  to  orthopaedic  treatment.  I  have 
seen  an  instance  in  which  it  has  been  tried  for  lateral  devia- 
tions. Tenotomy  had  apparently  been  applied.  Function 
was  greatly  injured,  and  appearance  not  improved.  Such  a 
deformity  is  of  a  very  compound  nature,  and  would  require 
quite  a  series  of  operations,  including  a  number  of  osteotomies 
in  eacti  hand,  to  even  approximately  correct  it. 

Contraction  of  Finger- tendons  in  Glass-blowers 
('  Main  en  Crochet  ') 

Poncet  of  Lyons  described  this  deformity.  It  is  charac- 
terised by  a  permanent  flexion  of  the  fingers,  especially  of  the 
little  and  ring-fingers,  upon  the  hand.  The  second  phalanx  is 
almost  at  a  right  angle  to  the  first.  The  contracture  is  not 
in  the  skin  or  in  the  fascia,  but  in  the  flexor  tendons, 
especially  those  of  the  flexor  sublimis.  The  inter-phalangeal 
articulations  are  more  or  less  deformed,  with  a  tendency  to 
subluxation.    The  fingers  are  inclined  towards  the  ulnar  side. 

Most  glass-blowers  are  said  to  suffer,  in  France  at  least 
(M.  Etienne  Eollet,  a  pupil  of  Poncet's).  These  workmen 
employ  a  tube,  which  they  hold  in  the  hand  all  the  working 
day  and  frequently  rotate  rapidly  between  the  closed  hands. 

Clonic  Spasims  op  the  Hands  and  Fingers 
are  usually  indicative  of  some  old  cerebral  trouble.    They  can 
sometimes  be  advantageously  controlled  by  appara:us  without 
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Pig.  131. — Varus  of  the  Wmsx  and  Duficiency  of  Digits  in  ax  Anencephalous 

FCETUS  IN  THE  MuSETJM  OF  THE  EoYAL  COLLEGE  OF  SuEGEONS,  LoXDON. 


Fm.  132.— V  vKUS  of  the  Whist.    After  Dr.  Fig.  133.— The  same  Case 

Clemente  Uomano  ('  Archiv.  d'Ortopediii,'  after  Oi'Erative  Treat- 

1894,  p.  91).  MENT. 
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Fig.  136  Skiagkam  of  Dk.  S.  D.  Clippingdale's  Case  of  Dkficie.ncy  of  De- 
velopment OF  Distal  Portion  of  Uppeii  Exthejiity.  From  a  female  aged  18. 
The  bones  of  the  foiv-arni  and  hand  are  represented,  on  the  uhiar  side  by  the 
npper  end  and  adjacent  part  of  the  shaft  of  the  uhia,  and  on  the  radial  side  by 
the  radius  and  a  single  bone  at  its  distal  extremity.  Apparently,  the  uhia's 
having  developed  less  than  the  radius  has  caused  a  dislocation  of  tlie  latter  bone 
upwards  on  the  humerus.    ('  West  London  Medical  Journal,'  April  1899.) 
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preventing  the  extremity  from  being  used.  Nerve  division  and 
nerve  resection  are  obviously  quite  inadmissible  in  these  cases. 
And  I  should  think  nerve-stretching  would  be  useless,  unless 
pushed  to  the  extent  of  producing  paralysis.  As  the  paralysis 
wore  off  the  spasms  would  probably  return. 

These  spasms,  when  occurring  in  connection  with  epilepsy, 
may  be  useful  in  diagnosis  and  in  localisation  of  the  central 
lesion. 

Snap-fingee 

This  is  an  affection  in  which  one  or  other  finger,  or  even 
the  thumb  (Eeeves),  cannot  be  extended  by  its  owner  unless 
he  assists  the  extensor  tendons  in  some  way.  Then  the 
finger  snaps  open  like  the  blade  of  a  penknife.  The  cause  of 
the  affection  seems  to  lie  in  some  condition  of  the  flexor  ten- 
don or  its  sheath — occasionally  the  presence  of  a  small  bursa. 
^ATiether  a  bursa  be  present  or  not,  the  first  treatment  to  try 
should  be  rest  on  a  splint,  combined  with  warm  fomentations 
to  the  flexor  aspect  of  the  finger  and  neighbouring  part  of  the 
palm.  If  this  fail  after  a  fortnight's  trial,  the  affected  tendon 
and  joint  should  be  explored  through  a  longitudinal  incision, 
and  any  abnormality  discoverable  removed. 
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Union, 

Abnormal  location. 

Of  .these,  the  lateral  deviations  and  the  contractures  have 
by  far  the  largest  share  of  j^ractical  importance. 

Metatarsalgia  is,  of  course,  an  affection  of  the  anterior  part 
of  the  foot  rather  than  of  the  toes. 

Hallux  Valgus 

In  this  exceedingly  common  deformity  the  great  toe  is 
directed  outward  at  its  metatarso-phalangeal  joint. 

Causes. — ^It  is  agreed  that  short  or  narrow  boots  which  do 
not  give  sufficient  freedom  to  the  toes  are  mainly  responsible, 


Fig.  137.  -Hallux  Valgus,  with  Aethbitis  of  Metatakso-phal.\ngeal 

Joint  (Hoffa). 

and  especially  the  usual  custom  of  shaping  boots  in  such  a 
way  that  their  inner  margins  trend  outwards  anteriorly. 
But  as  many  persons  who  wear  such  boots  escape  hallux 
valgus  there  must  be  other  factors  at  work.  Of  these,  an 
occasional  one  is  a  tendency  to  flat-foot.  This  permits  the 
toes,  during  walking,  to  be  more  squeezed  forward  into  the 
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boot  than  occurs  in  the  case  of  a  person  with  a  well-shaped, 
elastic  plantar  arch  and  well-developed  flexor  muscles. 

The  presence  of  hammer-toe  of  the  second  or  third  digit 
favours  the  development  of  hallux  valgus  by  making  room 
for  the  great  toe  to  turn  outwards.  It  is  difficult  to  say,  in 
such  cases,  whether  the  hammer-toe  or  the  hallux  valgus  has 
been  the  primary  deformity.  Perhaps  neither  the  one  nor 
the  other,  an}'-  more  than  two  peas  lying  together  in  a  bag 
can  be  said  to  occupy  their  respective  positions,  the  one 
primarily  and  the  other  secondarily. 

In  almost  all  cases  of  toe  flexions  and  deviations  the 
appearance  of  the  parts  suggests  action  and  counter-action — ■ 
an  effort  of  each  toe,  of  each  phalanx,  and  of  each  joint  to 
accommodate  itself  to  its  neighbours,  and  doubtless  to  the 
boot  as  well.  I  recently  saw  a  case  of  valgus  at  the  first  inter- 
phalangeal  joint  of  the  second  toe,  in  association  with  hammer- 
toe of  the  third.  And  the  association  of  hallux  valgus  with 
hammer-toe  of  the  second  digit  is  very  common. 

It  is  a  i^riori  likely  that  the  affection  termed  rachitis 
adolescentium  may  affect  the  smaller  as  well  as  the  greater 
long  bones,  the  metatarsals  and  phalanges  as  well  as  the 
spine,  the  femur  and  the  astragalus,  and  thus  help  to  start 
hallux  valgus.  But  the  shapes  of  the  joint  surfaces  concerned 
in  this  minor  complaint  are  very  different  from  those  of  the 
knee,  and  still  more  different  from  those  of  the  vertebrte. 
Just  as  the  scaphoid  readily  slips  round  the  head  of  the 
astragalus,  so  the  first  phalanx  readily  slips  round  towards 
the  outer  aspect  of  the  head  of  its  metatarsal  bone,  deserting 
the  inner  aspect.  Such  a  displacement  is  only  possible  to  a 
minute  degree,  if  at  all,  in  the  case  of  the  inter-vertebral 
joints  and  of  the  knee-joint.  Hence  genu  valgum  and 
knock-knee  are  more  purely  bone  deformities,  while  flat-foot 
and  hallux  valgus  are,  to  a  greater  extent,  joint  deformities. 
But  the  difference  is  one  of  degree. 

When  a  hallux  valgus  has  begun  to  form,  the  extensor 
proprius  polhcis,  going  straight  to  its  insertion,  lies  towards 
the  outer  side  of  -the  metatarso-phalangeal  joint,  and  gets 
newly  acquired  and  increasing  power  of  aggravating  the 
valgus.    I  can  scarcely  believe,  with  Nelaton  (according  to 
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Paulet),  that  contraction  of  this  muscle  is  the  usual  prime 
cause  of  the  deformit3^  The  affection  rarely  becomes  marked 
before  middle  age  is  approached,  and,  when  marked,  changes 
in  the  joint  similar  to  those  of  '  chronic  rheumatoid  arthritis  ' 
are  frequent.  There  are  pathologists  who  think  the  arthritis 
is  the  cause  and  the  deformity  the  result.  It  is  far  more 
likely  that  the  traumatic  irritation  to  which  the  deformity 
exposes  the  joint  brings  on  the  arthritis. 

Some  surgeons,  especially  Malgaigne,  Marjolin,  and 
Verneuil,  have  attributed  great  importance  to  gout  as  a 
cause  of  lateral  deviations  of  the  toes.  This  cause  may  be  a 
contributing  one  occasionally,  especially  in  elderly  patients, 
but  the  commencement  of  these  deformities  is  not  usually 
associated  with  any  indication  whatever  of  gout. 

Pathology. — This  has  been  to  some  extent  indicated  in 
the  preceding  remarks  concerning  causation.  The  cartilage- 
covered  joint  surface  of  the  head  of  the  metatarsal  bone, 


Figs.  138,  139.— Hallux  Valgus  with  Hammer-toe  ani>  Bukion 

(Dr.  W.  J.  Little.) 

being  .gradually  disused  on  its  inner  aspect,  becomes  pro- 
portionately degenerated  on  that  side,  and  tends  to  form,  with 
themternal  ligamentous  structures  of  the  joint,  so  much  fibrous 
tissue,  in  such  a  way  that  the  internal  ligament  seems  to,  as  it 
were,  migrate  outwards.  In  very  extreme  cases  the  external 
ligament  has  the  appearance  of  having  removed  its  metatarsal 
attachment  outwards.  The  metatarso-phalangeal  joint  tends 
to  be  placed,  not  squarely  on  the  head  of  the  metatarsal,  but 
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obliquely  on  the  outer  aspect  of  its  head.  In  advanced  cases 
rheumatoid  changes  are  found. 

The  inner  part  of  the  metatarsal  head,  released  from  the 
natural  and  equable  pressure  of  the  base  of  the  first  phalanx, 
and  subjected  to  the  irregular  and  irritating  pressure  of  the 
boot,  hypertrophies.  The  same  influences  produce  a  bunion 
in  and  behind  this  situation,  and  the  thickened  soft  tissues 
make  the  subjacent  bone  look  even  larger  than  it  really  is. 
How  this  bunion,  or  enlarged  bursa  as  it  is,  is  apt  to  inflame 
and  may  suppurate  is  notorious.  Suppuration  may  lead  to 
fistula  and  the  exposure  of  bone,  or  even,  in  rare  and  neglected 
cases,  to  diffuse  inflammation  with  any  of  its  possible  results. 

Symptoms  and  Diagnosis. — The  nature  of  this  affection  is 
obvious  at  the  first  glance.  It  spoils  the  gait,  and,  mainly 
through  the  tenderness  of  the  resultant  bunion,  or  through 
crowding  together  or  outwards  the  neighbouring  toes,  tends 
to  cripple  the  patient,  not  so  much  continuously  as  periodi- 
cally. 

Prognosis. — Slight  degrees  may  remain  stationary  and 
cause  the  patient  no  trouble.  But  a  progressive  tendency  is 
frequent,  especially  in  persons  who  will  not  be  careful  about 
their  boots  from  a  hygienic  point  of  view. 

Treatment. — The  only  radical  treatment  is  operation. 
But  suitable  boots,  with  uppers  made  of  soft  material  and 
soles  straight  along  the  inner  border,  are  sufficient  for  the 
slighter  cases,  especially  if  the  bunion  be  protected  by  an 
appliance,  or  by  soft,  thick  plaister,  properly  cut.  An  appliance 
which  I  often  recommend  is  made  by  Krohne  &  Sesemann, 
and  is  shown  in  the  annexed  drawing.  The  strap  which  goes 
round  the  great  toe  and  holds  it  to  the  spring  is  of  wash- 
leather.  Socks  or  stockings  with  offsets  for  each  toe,  after 
the  manner  of  gloves,  are  to  be  recommended.  There  are, 
unfortunately,  very  few  shops  where  such  can  be  got, 
excepting  to  order.  When  an  appliance  is  to  be  worn,  it  is 
important  to  see  that  room  is  provided  for  it  in  the  boot. 
The  boot  is  the  great  and  disheartening  obstruction  of  the 
orthopfedic  surgeon;  and  next  to  it  may  be  placed  the 
not  unfrequent  conceit  and  disobedience,  or  reluctant 
obedience,  of  the  so-cahed  '  anatomical  bootmaker,'  who  is 
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sometimes  a  quack  in  disguise.  An  intelligent  and  honest 
bootmaker,  who  will  co-operate  loyally  with  the  surgeon  and 
subordinate  his  own  prejudices,  deserves  every  encouragement. 


Fig.  140.  Fig.  141. 

Messes.  Keohne  &  Sesemann's  Lever  Si'eing  eoe  Hallux  Valgus. 


Passive  movements  of  the  great  toe,  practised  daily, 
assist  other  treatment. 

The  operation  I  practise  and  recommend  in  cases  severe 
enough  to  require  it  is  removal,  with  a  chisel,  through  a 
longitudinal  incision,  of  a  thick  wedge  from  the  metatarsal 
bone,  just  posterior  to  the  metatarso-phalangeal  joint.  In  the 
same  patients  I  have  tried  this  on  one  side  and  simple  division 
of  the  metatarsal  bone  on  the  other,  and  seen  how  much 
better  are  the  results  of  the  former  than  of  the  latter 
operation.  The  bunion  should  always  be  excised  at  the  same 
time. 

Excision  of  the  joint  itself  is  only  required  in  extreme 
cases ;  because,  why  remove  the  joint  when  excision  of  a 
wedge  outside  it  will  effect  the  desired  object  ? 

Lateral  Deviations  of  the  other  Toes  ;  also  Hallux 
Varus  (Pigeon-Toe) 

The  little  toe  is  sometimes  pressed  inwards,  lying  beneath 
or  above  its  neighbour.  Varus  of  all  the  toes  is  sometimes 
associated  with  congenital  talipes  equino-varus.    Fig.  142 
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shows  varus  of  the  four  outer  toes,  as  well  as  of  the  great 
toe,  following  excision  of  the  metatarsal  bone  of  the  great 

toe.  In  such  a  case  as 
this  the  deformity  is  not 
so  much  the  result  of 
cicatricial  contracture, 
strictly  so  called,  as  of 
cicatricial  obstruction  to 
symmetrical  growth. 

Lateral  deviations  of 
other  toes  than  the  great 
toe  can  be  treated  (when 
they  require  treatment) 
on  the  same  principles  as 
those  applied  to  hallux 
valgus. 

Pigeon-toe,  or  devia- 
tion inwards  of  the  great 
toe,  is  unusual,  except  in 
talipedic  feet,  and  practi- 
cally unimportant. 

Lateral  deviation  of 
the  distal  phalanges  of  one 
or  more  toes  from  the  line 
of  the  proximal  phalanx 
is  frequent,  and  is  then 
apparently  the  result  of 
adjustment  of  the  shape  of  the  toe  affected  to  the  shape  and 
situation  of  its  neighbours.  Even  rotation  of  these  phalanges 
is  seen  under  similar  circumstances. 

Flexion  of  the  Toes — Hammer-toe 

This  important  little  deformity  is  characterised  by  hyper- 
extension — that  is  to  say,  dorsal  flexion — of  the  first  phalanx 
on  the  metatarsal  bone,  combined  with  flexion  — that  is  to  say, 
plantar  flexion— of  the  second  phalanx  on  the  first.  The  third 
phalanx  is  in  some  cases  extended,  in  some  hyper-extended, 
and  in  others  flexed.   Various  fanciful  and  useless  names  have 


Fig.  142. — Varus  of  all  the  Toes,  eesult- 

ING  FROM  REMOVAL  Oii"  FiRST  METATARSAL 

Bone. 
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been  used  to  distinguish  these  varieties.  One,  e.g.,  has  been 
called  the  '  swan-neck  '  toe. 

Causes. — Boots,  and  especially  short  boots,  are  usually 
blamed,  and  not  unjustly.  But,  as  in  the  case  of  hallux  valgus, 
there  must  be  some  other  cause  at  work.  Valgus  of  one  toe, 
generally  the  great  toe,  so  frequently  co-exists  with  hammer- 
toe of  its  neighbour,  and  the  two  toes  then  always  fit  to  each 
other  so  exactly  like  the  pieces  of  a  puzzle,  that  it  can  scarcely 
be  doubted  one  deformity  has  a  tendency  to  cause  the  other. 
It  is  plain  that  nature  regulates  the  processes  of  growth  and 
development  in  such  a  way  as  to  make  the  digits  pack  neatly 
together.  This  applies  to  the  hand  as  well  as  to  the  foot,  so 
it  must  be  independent  of  the  boot.  When  the  boot  assists, 
the  packing  comes  to  resemble  that  of  multiple  calculi,  with 
facets  shaped  to  fit  those  of  their  neighbours. 

The  theory  that  ordinary  hammer-toe  is  of  nervous  origin 
is  an  hypothesis  with  no  facts  to  justify  it.    When  the  toes 


Fig.  143. — Dissection  of  a  Hammer-toe,  Amputated  at  the  Meta- 
TAnso-PHALANGEAL  JoiNT.  Skin  and  tendons  removed  as  far  as 
middle  of  second  phalanx.  Joint  exposed,  a  b  c,  joint-surface 
of  first  phalanx  ;  note  that  a  b  is  almost  at  right  angles  to  b  c. 
There  is  quite  a  transverse  ridge  at  b,  which,  before  the  lateral 
ligaments  were  cut,  made  the  joint  like  that  of  a  penknife,  i.e. 
I)  the  base  of  the  second  phalanx,  slipped  from  b  c  to  b  a  with  a 
click  and  vice  versa,  f  is  the  base  of  the  first  phalanx,  e  is  the 
toe-nail. 

are  '  en  grippe  '  in  a  case  of  infantile  paralysis,  the  symptoms 
of  present  or  past  paralysis  are  plain.  But  that  does  not 
justify  one  in  assuming  past  paralysis  or  spasmodic  contrac- 
ture in  cases  where  only  one  or  two  toes,  frequently  only  of 

s 
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one  foot,  are  contracted.  The  most  typical  hammer-toe  of 
the  second  digit  is  frequently  seen  associated  with  hallux 
valgus  in  one  foot,  while  in  the  other  foot  a  similar  hallux 
valgus  has  room  made  for  it  by  a  totally  different  disposition 
of  the  second  toe.  Surely  in  such  a  ease  the  causes  respon- 
sible are  most  likely  mechanical,  nutritional,  and  develop- 
mental, and  the  tendinous  and  ligamentous  shortenings  are 
examples  of  the  nutritive  shortenings  and  secondary  contrac- 
tures seen  in  surgical  practice  every  day. 

Pathology. — The  flexed  joint  is  held  in  malposition 
mainly  by  the  shortness  of  the  lower  (plantar)  fibres  of  the 
lateral  ligaments.  But  in  marked  cases  the  tendons  are 
also  shortened.  Even  when  the  flexed  joint  is  extended 
after  cutting  all  resisting  structures,  the  extensor  tendon  may 
retain  the  toe  pointing  obliquely  upward  into  the  air.  In 
very  severe  cases  the  skin  on  the  plantar  aspect  of  the  flexed 
joint  will  give  way  or  require  cutting  before  the  toe  will  open 
out. 

Changes  in  the  osseous  and  cartilaginous  structures  of  the 
joint  take  place  in  time,  and  are  similar  to  those  found  in  all 
joints  a  portion  of  whose  surfaces  falls  permanently  into 
disuse.    (See,  e.g.,  Hallux  Valgus.)  ' 

A  troublesome  corn  forms  on  the  prominent  knuckle  of 
the  flexed  toe. 

Diagnosis. — What  is  commonly  meant  by  '  hammer-toe  ' 
must  not  be  confounded  with  the  position  of  slight  flexion  in 
which  the  last  joint  of  the  toes  is  frequently  found.  But 
when  this  flexion  is  increased,  and  cannot  be  opened  out,  either 
actively  or  passively,  a  variety  of  hammer-toe  more  deserving 
of  the  name,  if  resemblance  has  any  force,  than  the  deformity 
which  usually  receives  it  is  produced.  The  extremity  of  the  toe 
rests  on  the  ground,  and  there  is  a  liability  to  the  formation 
of  blisters  on  the  prominent  knuckle  when  much  walking  is 
done. 

Treatment. — Excepting  for  the  mildest  cases,  any  treat- 
ment without  operation  is  not  worth  the  time,  trouble,  and 
inconvenience  it  costs. 

A  firm  leather  sole  may  be  worn  inside  the  boot,  stiffened, 
if  necessary,  with  a  sheet  of  metal  or  wood  on  its  lower  sur- 
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face.  Poroplastic  felt  yields  too  readily.  Through  slits  in 
this  inner  sole  webbing  is  passed,  carried  over  the  hammer- 
toe, and  then  repassed  through  another  slit  in  the  movable 
sole.  If  more  than  one  toe  is  affected,  a  separate  loop  of 
webbing  is  carried  over  each  digit. 

Elastic  webbing  is  not  well  borne.  It  causes  numbness 
and  considerable  pain  if  at  all  tight. 

Operation. — Having  thoroughly  cleansed  the  toes,  nails, 
and  whole  foot  with  soap,  brush,  and  hot  water,  and  soaked 
and  rubbed  the  parts  well  in  warm  sublimate  solution 
(1  :  2,000),  insert  a  sharp-pointed  tenotome  at  one  side  of  the 
first  inter-phalangeal  joint,  carry  it  across  the  plantar 
aspect,  immediately  beneath  the  skin,  and  divide,  right  down 
to  and  including  the  ligaments,  all  the  soft  structures,  except 
the  skin.  Divide  the  lateral  ligaments  near  the  plantar 
aspect.  Withdraw  the  knife  and  force  the  toe  straight.  If 
the  skin  tears  open,  it  does  not  matter  much.  Indeed,  if  the 
skin  be  very  tense,  the  surgeon  may  as  well  cut  it,  though  the 
wound  then  made,  of  course,  takes  longer  to  heal  than  a 
mere  puncture. 

The  joint  may  be  found  to  act  like  a  trigger,  going' 
straight  with  a  click  when  forced,  and  remaining  straight. 

Dress  with  a  little  iodoform  gauze  dipped  in  sublimate 
solution.  Fix  the  straightened  toe  to  a  plantar  splint  of  some 
sufficiently  stiff  material  with  good  strapping — e.g.  Leslie's, 
Seabury  &  Johnson's,  or  Maw's  brown  plaisters. 

Attend  simultaneously  to  any  displaced  or  deformed  neigh- 
bouring toe,  or  to  fiat-foot,  if  ijresent.  I  have  already  in- 
sisted upon  the  inter-relation  of  cause  and  effect,  effect  and 
cause,  in  which  these  deformed  neighbours  stand  to  one 
another.  There  are  some  cases  in  which  you  might  almost 
as  well  try  to  purify  half  the  water  in  a  glass,  leaving  it  with 
the  polluted  other  half,  as  try  to  cure  permanently  one  de- 
formed toe  without  attending  to  its  neighbour.  When  the 
great  toe  is  in  a  state  of  valgus,  at  least  retain  it  well 
inwards  throughout  the  time  of  treatment  of  the  hammer-toe. 

Many  surgeons  habitually  treat  hammer-toe  by  excising 
the  contracted  joint  through  a  transverse  incision  (Terrier) 
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or  through  a  longitudmal  incision  (Anderson,  and  most 
EngHsh  surgeons). 

This  is  a  somewhat  rougher  and  more  deforming  pro- 
ceeding than  that  just  described.  The  ends  of  the  bone  are 
expeditiously  snipped  off  with  cutting  bone  forceps,  which, 
however,  should  be  sharp.  Antiseptic  precautions,  of  course. 
The  shortening  it  produces  is  an  advantage,  if  the  end  of  the 
toe  affected  has  previously  projected  beyond  the  line  of  the 
others.  The  incision  I  prefer  for  this  operation  is  a  longi- 
tudinal one  on  the  outer  border  of  the  tendon.  The  latter 
should  be  hooked  to  one  side,  the  knuckle  projected,  one  or 
both  bone  ends  clipped  off,  and  the  wound  closed  with  a 
silkworm-gut  suture.    Or  amputation  may  be  performed. 


Hallux  Flexus — Hallux  Eigidus 

The  former  of  these  two  names  is  applied  to  a  compara- 
tively advanced  grade  of  the  affection  denoted  by  the  latter. 

It  is  an  affection  of  the  great  toe  which  in  important 
respects,  if  not  in  all,  corresponds  with  that  called  '  hammer- 
toe '  of  the  second,  third,  and  other  digits. 

Causes. — It  is  so  generally  associated  with  undeniable 
flat-foot  that  in  such  cases  either  the  one  must  be  the  cause  of 


Fig.  144.— Severe  Hallux  Flexus  with  Flat-foot. 


the  other,  or  they  must  both  result  from  the  same  mfluences. 
Fochier  attributed  it,  at  least  '  in  the  majority  of  cases,'  to 
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paralysis  of  the  peroneus  longiis,  he  being  evidently,  hke 
many  other  Frenchmen,  a  believer  in  Duchenne's  theory  of 
the  nature  of  flat-foot.  It  is  strange  that  this  disabling  and 
not  rare  affection  does  not  appear  to  have  received  the  honour 
of  a  printed  description  before  Fochier's  paper  in  the  '  Lyon 
Medical,'  1880,  t.  xxxv.,  p.  84  :  '  Sur  I'affection  douloureuse 
du  gros  orteil.' 

The  most  plausible  explanation  of  the  waj"  in  which  flat- 
foot  leads  to  hallux  flexus  may  be  given  in  the  words  of 
Ogston.^  '  By  the  increased  separation  of  the  extremities  of 
the  arch  the  structures  of  the  sole  of  the  foot  are  made  tense, 
and  the  muscles  that 
flex  the  great  toe,  being 
put  on  the  strain,  and 
even  atrophied  by  the 
pressure  against  the 
ground,  flex  the  great 
toe  at  its  ball,'  &c. 

Golding-Bird,  the 
first  English  writer,  so 
far  as  I  know,  who  refers 
to  the  subject,  writes  as 
follows  :  '  Some  cases  of 
flat-foot  complain  of 
pain  hardly,  if  at  all,  in 
the  usual  place,  but  in 
the  ball  of  the  great 
toe,  and  if  this  is  ex- 
amined it  is  found  in  a 

condition  of  ostitis.'  '  The  pathological  condition  present  is 
arthralgia,  with  often  an  articular  ostitis  from  pressure.' 

It  should  be  noted  that  hallux  flexus  bears  the  same  rela- 
tion to  flat-foot  that  a  secondary  spinal  curvature  does  to  a 
primary,  or  that  pes  cavus  and  ankle  varus  bear  to  genu 
valgum.  That  is  to  say,  it  maybe  regarded  as  a  compensatory 
curvature. 

In  the  spring  of  1887  attention  was  again  called  to  this 
subject,  simultaneously,  by  Mr.  Eeginald  Lucy  ^  and  by  Mr. 

'  Bristol  Mod.  Clin.  Journ.,  1884,  p.  7. 
British  Medical  Journal,  April  2,  1887. 


Fi(}.  145  Spueious  Hallux  Flexus,  due  to 

TUBEECULOSIS        OF        THE  MeTATAESO- 

Phalangeal  Joint. 
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Davies-Colley.^  The  former  entitled  his  paper  '  Stiffness  of 
the  Great  Toe  in  Male  Adolescents,'  the  latter  wrote  on 
*  Contraction  of  the  Metatarso-phalangeal  Joint  of  the  Great 
Toe.'  Neither  of  these  authors  thought  flat-foot  had  much 
to  do  with  the  etiology  of  the  affection.  Mr.  Lucy,  in  a  much 
more  recent  paper,  repeats  this  opinion. 

Observers  seem  to  agree  as  to  the  influence  of  the  boot. 
Mr.  Lucy,  whose  observations  were  made  as  surgeon  to  the 
General  Post  Office,  in  examining  candidates  for  messenger- 
ships,  writes  :  '  The  patients  are  generally  boys  who  have  a 
great  deal  of  walking  and  standing  to  do,  with  no  history  of 
injury,  rheumatism,  or  gout.  An  examination  of  their  boots 
generally  shows  them  to  be  short  where  the  weight  of  the  body 
extends  the  foot  longitudinally,  while  the  vertical  depth  of  the 
toecap  appears  to  be  less  than  the  thickness  of  the  terminal 
phalanges  of  the  toe  ;  the  soles  also  are  thick  and  stiff.' 

Mr.  Cotterill,  in  an  able  paper, ^  lays  down  the  following, 
among  other  propositions :  *  1 .  Hallux  rigidus  is  due  to  the 
invariable  combination  of  flat-foot  and  boot  pressure.' 
2.  '  The  connection  between  flat-foot  and  hallux  rigidus  has 
been  frequently  denied  or  overlooked,  owing  to  the  imperfect 
means  of  testing  flat-foot,  while  an  inspection  of  the  foot,  or 
of  the  footprint,  is  apt  to  mislead ;  the  most  reliable  test  is 
an  inspection  of  the  boots  which  have  been  worn.' 

It  is  true  that  there  is  a  difficulty  in  decidmg  positively 
on  the  presence  or  absence  of  incipient  flat-foot ;  but  when  a 
painful,  stiff,  and  tender  great  toe  joint  is  found  in  connection 
with  a  foot  in  appearance  properly  arched,  and  free  from  pain 
in  the  usual  seats  of  suffering  caused  by  flat-foot,  is  it  not 
going  too  far  to  say  the  hallux  rigidus  is  caused  by  flat-foot  ? 
Much  of  the  difference  of  opinion  among  observers  may  be 
explained  by  the  conditions  under  which  -they  have  observed. 
Mr.  Lucy,  examining  a  number  of  boys  who  wish  to  be  con- 
sidered healthy,  discovers  stiffness  of  the  great  toe  for  which 
they  have  not,  in  most  instance?,  thought  of  going  to  the 

'  Clinical  Society,  March  25,  1887.  Mr.  Lucy's  paper  had  been  long  in  the 
possession  of  the  British  Medical  Journal,  and  probably  appeared  the  week 
after  Mr.  Davies-Colley's  paper,  through  the  latter  awaking  interest  in  the 
subject. 

'■^  Edinburgh  Medical  Journal,  November  1887. 
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orthoptedic,  or  even  to  the  general  surgeon,  and  finds  that 
such  cases,  for  the  most  part,  have  no  flat-foot,  or  at  least 
none  that  attracts  his  attention.  I  am  somewhat  inclined  to 
think  he  would  have  found  it  oftener  had  he  regularly  and 
carefully  looked  for  it  in  such  cases. 

Mr.  Davies-Colley,  finding  his  patients  in  their  beds  in 
Guy's  Hospital,  doubtless  admitted  by  his  assistants,  sees 
them  under  circumstances  wherein  flat-foot  is  least  obtrusive 
and  most  disguised. 

Mr.  Cotterill  and  others,  approaching  the  subject  from  an 
orthopaedic  standpoint,  find  these  cases  in  the  flat-foot 
patients  because  there  they  look  for  them. 

Nevertheless,  of  the  frequent  etiological  relationship  of  both 
hallux  flexus  and  hallux  rigidus  on  the  one  hand,  and  of 
flat-foot  on  the  other,  there 
can  be  no  question.  It 
has  been  very  positively  as- 
serted that  barefooted 
nations  with  flat-foot  do 
not    suffer    from  hallux 

rigidus.      I   do    not  know  146.-Congenital  Hallux  Flexus 

■  OF  FOUETH    AND  FiFTH  ToES,  WITU 

on  what  evidence  this  rests  ;  Hypebtbophy  of  Great  Toe. 

but  while  I  can  readily  be- 
lieve that  painful  stiffness  of  the  great  toe  may  be  rare  in  the 
bootless,  I  should  much  like  to  learn  whether  or  not  the  great 
toe  of  the  flat-footed  barefoot  has  its  normal  range  of  move- 
ment dorsally. 

In  these  remarks  hallux  rigidus — i.e.  stiff  and  painful 
great  toe — has  been  regarded  as  synonymous  with  hallux 
flexus.  But  it  must  be  pointed  oat  that  actual  transition 
from  a  mild  grade  of  stiffness  and  pain  to  such  severe  cases  as 
those,  for  example,  described  by  Davies-Colley  has  been  rarely 
observed,  and  that  pain  and  stiffness  of  the  great-toe  joint 
are  very  likely  sometimes  early  signs,  not  of  hallux  flexus,  but 
of  incipient  hallux  valgus.  The  influence  of  the  diatheses — 
gout,  rheumatism,  &c. — though  often  asserted  or  suggested, 
is  unsupported  by  evidence,  except  in  isolated  cases,  usually 
occurring  in  middle  life. 

Patholqgy.  —  The  ligamentous  and  the  muscular  struc- 
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tures  on  the  plantar  aspect  of  the  ball  of  the  great  toe  are 
shortened  in  proportion  to  the  severity  of  the  affection.  The 
superior  part  of  the  cartilaginous  surface  of  the  head  of  the 
metatarsal  bone  is  encroached  upon.  In  confirmed  cases 
the  changes  of  rheumatoid  arthritis  are  to  be  found,  including 
not  only  degeneration  of  cartilage  and  thickening  of  the  bone 
ends,  but  also  the  appearance  of  one  or  more  pieces  of  new 
and  movable  bone  in  connection  with  the  joint  and  fibrous 
structures  in  relation  with  it. 

Treatment. — Flat-foot  must  be  inquired  for.  If  found, 
it  must,  of  course,  be  treated.  Even  when  not  found  a 
little  support  to  the  plantar  arch  may  do  good. 

The  choice  of  other  measures  depends  upon  the  grade 
of  the  affection — viz.  whether  it  is  (1)  incipient ;  (2)  marked, 
but  without  anything  like  absolute  rigidity  of  the  joint  and 
roughness  of  its  surfaces ;  or  (3)  with  nearly  absolute  rigidity 
and  roughness. 

In  mild  cases  the  joint  must  be  protected  against  forcible 
passive  extension  during  each  step  of  walking.  Professor 
Chiene  recommends  an  inflexible  sole,  and  the  plan 
answers.  I  have  sometimes  applied  a  plaster-of-Paris  case, 
with  excellent  results ;  but  it  must  be  absolutel}^  I'igid,  fit 
like  a  glove,  and  be  carried  on  the  foot  up  to  the  instep. 
It,  unfortunately,  takes  too  much  room  in  the  boot.  The 
upper  leather  of  the  boot  should  be  soft,  and  not  tight,  and 
the  boot  should,  of  course,  be  long  enough.  The  cases  with 
great  rigidity,  roughness,  and  flexion  to  an  actual  angle 
with  the  sole  of  the  foot  are  best  treated  by  excision  of  the 
joint.  This  ojjeration  is  best  done  through  a  single  lateral 
and  longitudinal  incision. 

Cases  of  intermediate  severity  should  be  treated  first  as 
mild  cases,  and  afterwards,  if  necessary,  by  operation. 

I  have  never  tried  simple  division  of  the  fibrous  structures, 
including  the  ligaments  and  the  flexor  longus  pollicis  on  the 
plantar  aspect  and  neighbouring  portions  of  the  lateral  aspect 
of  the  joint ;  but  I  think  it  would  give  as  good  a  result  as 
excision  in  many  cases  ;  and  it  is  a  less  rough  proceeding. 
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Hypertrophy  of  the  Toes 

Hypertrophy  of  the  toes  is  usually  congenital.  In  rare 
instances  it  develops  later  in  life  as  one  of  the  symptoms 
of  acromegaly,  a  disease  so  well  marked  and  so  essentially 
different  from  orthop£edic  hypertrophies  that  it  need  not  be 
further  referred  to  here. 

Although  commencing  at  or  before  birth,  the  hyper- 
trophies under  consideration  often  increase  and  become  more 
striking  afterwards. 

Sometimes  they  affect  the  bones  as  well  as  the  more 
superficial  structures  ;  sometimes  they  affect  the  soft  tissues, 
chiefly  the  cellular  tissue  and  fat,  only. 

In  the  former  variety  the  joints  are  apt  to  be  stiffened, 
even  if  not  ankylosed.  In  both  varieties  the  hypertrophied 
digits  are  generally  impaired  in  usefulness  and  strength. 

The  great  toe  and  the  second  are  more  frequently  affected 
than  the  others,  the  fourth  and  fifth  less  frequently.  Some- 
times one  toe  only,  sometimes  several,  are  hypertrophied. 

Generally  no  treatment  is  required.  Of  course  the  boots 
must  be  made  to  fit  properly.  In  exceptional  and  extreme 
cases  amputation  may  be  called  for.  The  head  or  more  of 
the  metatarsal  bone  must  then  be  removed,  or  left,  according 
to  the  indications  of  the  individual  case  ;  i.e.  according  to  the 
extent  to  which  it  does  or  does  not  participate  in  the  defor- 
mity of  the  digit. 

Excess  in  Number  of  the  Toes — '  Polydactylism  '  of  the 
Foot — Supernumerary  Toes 

Although  the  commonest  congenital  anomaly  of  the 
toes,  it  is  not  by  any  means  absolutely  frequent ;  e.g.  only 
one  case  of  polydactylism  was  noted  by  Blot  in.  10,000 
new-born  children  ;  and  in  the  midwifery  department  of  Guy's 
Hospital  and  in  that  of  the  '  Gebiir-  und  Findelhaus,'  in 
Vienna,  only  one  in  14,000  (Paulet). 

This  estimate  may  be  a  little  below  the  mark,  for  when  all 
the  toes  are  well  formed  and  naturally  arranged  a  sixth  toe, 
not  specially  looked  for,  may  escape  the  observation  of  the 
accoucheur. 
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There  is  usually  only  one  SLiperliuous  digit  on  each  foot, 
but  there  may  be  two,  three,  or  more. 

Voigt  and  Eueff  (quoted  by  Paulet)  relate  cases  in  which 
there  were  twelve  toes  on  eacli  foot. 

Polydactylism  of  one  foot  is  generally,  l)ut  by  no  means 
always,  accompanied  by  a  similar  affection  of  the  other  foot, 
and  also  of  the  hands. 

When  the  additional  digits  are  numerous,  the  numbers  on 


Fig,    147  Congenital  Hyi'eh-       Inflajiiiatoiiy  Affection  (oi- the  Glakus  ?) 

TKOi'HY  OF  Eight  Leg  and  in  the  Gkoin.  The  right  saphena  vein  is 
Toes.  varicose.    (A  Case  of  Mr.  Bidwell's.) 

the  feet  or  hands  as  compared  with  each  other,  and  on  the 
feet  as  compared  witli  hands,  may  be  asymmetrical. 

With  regard  to  causes,  the  influence  of  heredity  is  fre- 
quently observed. 

When  the  number  of  toes  amounts  to  ten,  or  thereabouts, 
on  each  foot  the  fusion  of  two  feet  together  is  suggestetl. 
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Annandale  materially  modifies  Gaillard's  classification  of 
these  anomalies,  and  divides  them  into  four  classes  : 

1.  Imperfectly  developed  toes  attached  by  a  narrow 
pedicle. 

2.  K  more  developed  organ,  articulating  with  the  head  of 
a  metatarsal  bone  or  of  a  phalanx  belonging  to  another  digit. 

3.  A  developed  organ  having  its  own  metatarsal  bone. 

■  4.  As  variety  2  or  3,  but  intimately  united  along  its 
whole  length  with  another  digit.  (Polydactyly  with  syn- 
dactyly.) 

I  have  taken  the  liberty  to  simplify  and  shorten  Professor 
Annandale's  definitions  a  little. 

It  will  have  been  inferred  that  the  number  of  metatarsal 
bones  may  be  equal  to  or  less  than  the  number  of  toes.  A 
specimen  in  the  Musee  Dupuytren,  noticed  by  Paulet,  has 
eight  toes  and  eight  metatarsals.  The  scaphoid,  very  large, 
articulates  with  five  cuneiforms,  and  each  of  these  with  one 
of  the  first  five  metatarsals.  Two  other  metatarsals  articu- 
late with  the  cuboid ;  and  the  eighth  is  planted  on  the 
seventh. 

Mason  dissected  a  foot  with  nine  toes,  and  described  the 
curious  arrangement  of  the  muscles  and  tendons  in  '  St. 
Thomas's  Hospital  Eeports,'  1879,  p.  37. 

The  additional  toe  may  be  set  upon  the  foot  in  one  of 
various  ways.  It  may  project  almost  at  right  angles  from 
the  border  of  the  foot  near  the  great  or  near  the  little  toe.  It 
may  resemble  a  small  pedunculated  tumour  in  its  mode  of 
attachment.  The  appearance  may  be  that  of  a  bifid  toe,  or 
of  a  toe  belonging  to  a  row  of  toes  placed  posteriorly  to  the 
normal  ones  on  the  dorsal  aspect  of  the  metatarsals. 

In  a  remarkable  case  reported  by  Bull  ^  the  left  foot  was 
represented  only  by  a  heel  divided  transversely  by  a 
depression.  Anteriorly  were  five  normal  toes.  But  further 
back  there  emerged,  from  the  transverse  groove,  six  other 
weh-shaped  toes. 

Treatment. — With  carefully  made  boots  many  of  these 
ieet  may  cause  no  inconvenience.    Otherwise,  the  question  of 

'  Boston  Medical  Journal,  1875,  vol.  ii.  p.  293,  and  Die/.  Encyc.  des  Sciences 
Duldicales,  xvii.  p.  021  (article  '  Orteils  '). 
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amputating  the  supernumerary  part  arises,  and  then  each  case 
must  be  considered  by  itself.  It  should  be  borne  in  mind  that 
strength  is  the  main  quality  required  in  the  foot ;  that  strength 
is  apt  to  be  materially  diminished  by  interference  with  the 
metatarsals,  and  that  the  removal  of  one  of  these  may  be 
followed  by  cicatricial  contraction  and  disturbance  of  the  line 
of  growth  of  the  neighbouring  toes.  I  repeat,  each  case  must 
be  considered  carefully  on  its  own  merits.  Supernumerary 
toes  of  the  first  variety  may  be  cut  off  without  hesitation. 


Deficiency  in  Numbek  or  the  Toes 

This  abnormality  being,  of  course,  less  remediable  than 
excess  in  the  number  of  the  toes,  it  is  well  that  it  is  also  less 
common.  It  usually  coexists  with  other  grave  defects  in  the 
development  of  the  lower  extremity ;  e.g.  with  absence,  or  at 
least  a  rudimentary  state,  of  the  fibula  or  of  the  tibia,  and 


Figs.  149,  150.— Congenital  Defoemity  of  both  Feet,  associated 
WITH  Deficient  and  Wei3])ed  Fingers  of  both  Hands,  as  well 
AS  Deficient  Toes. 

with  the  congenital  valgus  or  varus  therewith  associated. 
(See  p.  154.) 

The  toes  absent  are  those  corresponding  to  the  leg  bone 
wanting. 
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When  the  middle  toes  are  absent  the  condition  is  some- 
times called  'lobster-claw'  deformity  ('pince  de  homard  '). 


Toes  mtiy  be  united  .for  only  a  limited  distance  or  along 
their  whole  length. 

The  usual  bond  of  union  is  a  web  of  skin.  Sometimes 
this  is  wide  enough  to  permit  a  certain,  though  very  restricted, 
amount  of  independent  movement.  Sometimes  it  is  so  short 
and  thick  that  the  united  toes  look  almost  or  quite  like  one, 
except  that  even  in  this  case  they  generally  have  two  nails ; 
and  on  palpation  distinct  phalanges  may  be  felt  side  b}^ 
side. 

In  rare  cases  even  the  phalanges  are  fused  together, 
especially  the  distal  ones. 

These  deformities,  when  not  the  result  of  burns,  are,  of 
course,  congenital.  They  may  be  regarded  as  a  persistence 
of  a  condition  normal  in  the  foetus  before  a  certain  age. 

They  rarely  require  treatment.  In  this  respect  they 
contrast  with  syndactylism  in  the  hand.  Union  of  the  toes 
generally  coexists  with  union  of  the  fingers,  and  often  with 
the  presence  of  supernumerary  digits. 


Fig.  151.— Lobstee-claw  Foot 
(Left).  From  a  case  in  which 
the  fingers  of  the  left  hand  were 
absent  and  those  of  the  right 
hand  half- webbed. 


Fig.  152. — Left  Foot  op  Case  with 

LOBSTEU-CLAW       DefOKMITY  OF 

Eight.  (For  hands  of  same 
patient  see  Chapter  XII.) 


Union  of  the  Toes  (Syndactylism) 


270 


OllTHOP^BIC  SURGERY 


Abnobmal  Location  of  Toes 

This  has  been  already  referred  to  in  connection  with 
supernumerary  toes.  Fig.  142  (Chapter  XIII.,  p.  256)  shows 
the  great  toe  apparently  springing  from  the  base  of  the  meta- 
tarsal bone.  The  latter  bone  had  been  removed  for  disease, 
and  the  malposition  is  due  to  subsequent  cicatricial  contrac- 
tion and  abnormal  development. 

In  cases  of  intra-uterine  amputation,  or  those  known  as 
such,  rudimentary  digits  are  frequently  found  on  the  stump. 

Metatarsalgia  ('  Morton's  Disease  ') 

This  is  a  painful  and  not  uncommon  affection,  in  which  the 
pain  starts  from  the  neighbourhood  of  the  fourth  metatarso- 
phalangeal articulation.  From  thence  it  may  spread  to  very 
distant  parts — the  knee,  the  hip,  and  even  beyond.  Dr. 
Thomas  G.  Morton,  of  Philadelphia,  who  first  described  it,^ 
convinced  not  only  himself,  but  all  subsequent  writers,  that  it 
was  due  to  pressure  on  the  plantar  digital  nerves.  Yet  the 
character  of  the  pain  as  usually  described  differs  from  pain 
positively  known  to  be  due  to  pressure  on  exposed  nerves,  such 
as  the  ulnar,  for  example.  Morton  thought  the  nerves  were 
compressed  between,  on  the  one  hand,  the  head  of  the  fifth 
metatarsal  bone  and  the  base  of  the  corresponding  first 
phalanx,  and,  on  the  other  hand,  the  head  and  neck  of  the 
fourth  metatarsal.  The  immunity  of  the  inner  three  toes  he 
attributed  to  the  slight  lateral  mobility  of  their  metatarsal 
bones.  Poullosson,-  Eoughton,^  and  Griin  •*  all  blame  descent 
of  the  tarsal  arch.  The  reply  which  has  been  made  to  these 
observers,  viz.  that  no  laxity  of  the  transverse  ligament  can 
be  found,  is  not  quite  to  the  point,  as  such  laxity  is  quite  a 
distinct  thing  from  descent  of  either  tarsal  arch.  Such 
descent  may  coexist  with  excessive  rigidity.  Robert  Jones 
and  Tubby  believe  the  nerves  are  painfully  compressed  be- 
tween the  bones  Und  the  ground. 

'  American  Journ.  of  Med.  Set.,  Jan.  187(5. 
Lancet,  1881),  i.  34'(;.  Ibid.  553. 

■'  Ibid.  707. 
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It  seems  to  me  that  compression  of  fibrous  structures 
around  the  joint  would  fully  account  for  the  pain.  The 
exquisite  sensitiveness  of  aponeuroses,  ligaments,  and  fascite 
may  be  witnessed  when  a  catch-forceps  is  apphed  to  them  in 
an  operation  without  anfesthesia. 

Predisposing  influences  are  heredity,  female  sex,  middle 
age  {i.<'.  thirty  and  upwards),  workmg  lathes  or  sewing- 
machines.  Exciting  causes  are  injuries,  walking  over  rough 
surfaces,  tight  boots,  or  '  changing  from  a  firm-soled  shoe  to 
one  that  permits  great  motion  of  the  metatarsal  arch.'  The 
quotation  is  from  Bradford ;  but  I  have  observed  the  same 
thing  myself  also. 

Symptoms. — The  pain  is  described  sometimes  as  a  cramp, 
sometimes  as  '  cutting,'  and  often  as  '  intense,'  '  frightful,' 
and  the  like.  The  patient  feels  constrained  to  take  his  boot 
off  immediately.  Its  removal,  if  prompt,  usually  gives  speedy 
relief,  and  if  delayed  entails  the  risk  of  a  long-persisting 
attack  radiating  far  above  the  foot. 

As  in  ordinary  talipes  valgus,  the  foot  is  often  cold,  bluish, 
and  damp. 

Slight  cases  are  common.  Fortunately  rare  are  cases 
of  the  highest  grade  of  severity,  in  which  extensive  neuralgia, 
and  even  persistent  neurasthenia,  supervene,  while  total 
inability  to  wear  a  boot  becomes  one  of  the  least  evils  such 
sufferers  have  to  endure. 

Prognosis. — Slight  cases,  in  which  the  subject  is  quick  to 
notice  the  exciting  cause  and  to  avoid  it,  cause  little  trouble 
and  may  recover  without  treatment.  For  more  severe  and 
recurrent  attacks  there  is  little  prospect  of  spontaneous  cure. 

Treatment. — Eest,  local  and  general,  purgatives,  careful 
diet.  Hot  fomentations  if  the  part  is  tender.  Boots  with 
broad  and  strong  soles  and  low  heels.  A  narrow  flannel 
bandage  round  and  round  the  ball  of  the  foot  beneath  the 
stocking.    Instep  of  boot  (or  shoe)  fairly  tight. 

When  such  treatment  fails  operation  is  very  effective. 
The  fourth  metatarso-phalangeal  joint  must  be  excised. 
Longitudinal  dorsal  incision.  Separation  of  soft  parts  from 
around  bones  of  joint.  Strong,  cutting  bone-forceps.  Com- 
pression dressings,  which  may  be  loosened  after  twenty-four 
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hours.  When  dressmgs  are  removed  for  takmg  out  sutures, 
the  wound  should  be  found  healed.  In  fact  the  operation  re- 
sembles that  for  hallux  valgus,  except  that  there  is  no  bunion 
to  excise.    It  is  almost  always  effectual. 

Professor  Thomas  S.  K.  Morton's  paper  in  the  '  Transac- 
tions of  the  Philadelphia  Academy  of  Surgery  '  (1893)  gives 
an  excellent  account  of  this  disease,  and  contains  some  most 
interesting  reports  by  medical  men  who  themselves  had 
suffered  from  it. 
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Congenital  Dislocation  of  Hip 

The  term  '  congenital '  is  technically  applied  to  a  number 
of  cases  of  dislocation  of  the  hip,  some  of  which,  it  is  ackno^Y- 
ledged,  are  only  congenital  in  the  sense  of  depending  upon  a 
congenital  abnormality  of  the  joint,  the  dislocation  not 
occurring  until  some  time  after  birth ;  and  Verneuil  asserts 
that  the  great  majority  of  so-called  congenital  dislocations  of 
the  hip  do  not  deserve  the  name  in  any  way,  but  are  due  to 
infantile  paralysis. 

t 
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The  fact  that  the  affection  is  rarely  noticed  before  the 
child  has  begun  to  walk  is,  perhaps,  the  chief  reason  why  the 
determination  of  the  exact  nature  and  origin  of  these  cases  is 
difficult. 

Etiology. — It  seems  likely  to  conduce  most  towards  further 
advances  in  our  knowledge  of  the  etiology  to  distinguish,  if 
possible,  between  observed  facts  on  the  one  hand  and  unproved 
hypotheses  on  the  other. 

1.  It  is  a  fact,  for  example,  that  Grawitz,  according  to 
Kronlein,^  examined  the  bodies  of  seven  newly  born  infants 
with  dislocation  of  the  hip,  of  whom  five  had  both  hips  dis- 
placed, while  in  the  remaining  two  only  the  right  hip  was 
affected.  We  may  believe  him  also  that  in  these  cases  he 
found  the  Y-shaped  cartilage  comparatively  undeveloped,  and 
the  acetabulum  disproportionately  small  in  relation  to  the 
head  of  the  femur. 

2.  It  is  also  a  fact  that  certain  cases  of  unmistakable 
infantile  paralysis,  strongly  marked,  have  one  hip-joint,  or 
both,  in  a  condition  strikingly  resembling  that  of  'congenital 
dislocation  '  of  the  hip. 

It  is,  however,  only  an  hypothesis  that  the  majority  of 
cases  of  congenital  dislocation  of  the  hip  are  in  origin  similar 
to  the  cases  observed  by  Grawitz,  and  the  force  of  his  observa- 
tions is  greatly  weakened  by  the  fact  that  all  were  made  on 
non-viable  children  with  other  co-existent  deformities,  such 
as  spina  bifida,  ectopia  vesicEe,  fissure  of  the  abdominal  wall, 
club-foot,  club-hand,  and  scoliosis.^ 

And  it  is  also  only  an  hypothesis  (of  Verneuil's)  that  the 
great  majority  of  cases  of  so-called  congenital  dislocation  of 
the  hip  are  not  congenital  in  any  sense,  but  are  due  to  post- 
partum infantile  paralysis  of  certain  muscles  of  the  hip. 

Nevertheless,  the  above  theory  deserves  special  considera- 
tion, because  quite  a  large  number  of  instances,  apparcnthj 
identical  with  the  general  run  of  congenital  hip  dislocations, 
have  been  observed  directly  referable  to  such  a  cause. 

'  Deutsche.  Chirurg.,  Lief.  20,  p.  87. 

-  Mr.  Jackson  Clarke  recently  showed  preparations  from  an  undoubtedly 
congenital  dislocation  of  the  hip.  'The  deformity  appeared  to  have  been 
caused  by  the  acutely  flexed  position  of  the  hip-joints  of  the  fa;tus  in  utero. 
The  subject  from  which  these  specimens  were  obtained  was  a  full-time  fa;tus 
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With  other  hypotheses  it  is  different.    For  example  : 
Srd  hypothesis. — Position  in  utero  (Dupuytren)  and  de- 
ficiency of  liquor  amnii  have  been  blamed  (Koser) . 

which  was  bom  dead.  The  uterus  of  the  mother  contained  many  fibroid 
tumours,  and  the  congenital  dislocation  was  accompanied  by  deformities  of 


Fig.  153. 


Fm.  154.  Fig.  155. 

the  chest  and  feet,  which  enabled  the  author  to  replace  the  extremities  in  the 
position  which  they  had  occupied  when  in  utero.    When  this  had  been  done 


Fig.  156.  Fig.  157. 

the  foetus  had  the  appearance  shown  in  fig.  153.  Fig.  154  shows  one  of  the 
mnommate  bones  and  the  acetabulum.    The  latter  is  much  contracted,  and 
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A.th  hypothesis. — Intra-uterine  injuries  ;  aj).  falls  and  blows 
on  the  mother's  abdomen. 

bth  hypothesis. — Foetal  muscular  action. 

Qth  hypothesis. — Violence  to  the  fcetus  itself  during  parturi- 
tion, especially  dragging  with  the  accoucheur's  hooked  finger 
in  the  flexure  of  the  groin  with  a  breech  presentation,  and 
even  traction  on  one  foot. 

the  pubic  part  of  the  bone  is  bent  outwards,  as  is  seen  on  comparing  fig.  1.54 
with  the  normal  bone  of  a  foetus,  as  shown  in  fig.  155.  Fig.  158  shows  the 
relation  of  the  femoral  head  to  the  acetabulum  when  the  parts  were  so  placed 
that  the  joint  was  in  the  same  state  as  when  the  foetus  was  doubled  up  in  the 


Fig.  158.  Fig.  159. 


uterus.  Fig.  156  shows  the  parts  before  the  capsule  was  opened,  and  fig.  157 
shows  the  joint  with  the  deformity  reduced  by  drawing  down  the  femur  and 
rotating  it  90°  inwards.  Fig.  159  shows  the  head  of  one  of  the  femora.  The 
ligamentum  teres  is  elongated  and  flattened.    Fig.  160  shows  the  pelvis  much 


Fig.  160. 


flattened  from  side  to  side.  The  author  considered  that  the  fact  of  the  presence 
of  numerous  fibroids  in  the  uterus  of  the  mother  supported  his  view  that  the 
deformities  in  this  case  had  been  produced  by  mechanical  conditions,  namely, 
the  cramping  of  the  foetus  by  an  abnormally  inelastic  x\iex\\&:— Transactions 
of  British  Orthoi^cedic  Society,  1896,  p.  36. 
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7^//  luipothesis. — Congenital  '  absence  of  a  rim  to  the 
acetabulun].' 

Let  us  notice  these  hypotheses  in  the  above  order. 

^rd  hyjMthesls. — Almost  every  foetus  in  utero  is  placed  with 
its  legs  more  or  less  in  the  position  referred  to  by  Dupuytren, 
and  not  only  is  deficiency  of  the  liquor  amnii  not  the  rule  in 
these  cases,  but  sometimes  the  mother  states  there  was 
IDOsitive  excess  (Kronlein). 

Ath  liypotlieds. — Several  cases  have  been  recorded  in  which 
the  pregnant  mother  has  received  an  injury.'  Fracture  would 
be  a  far  more  likely  result,  but  the  possibility  of  dislocation 
can  scarcely  be  denied. 

6th  liiipothesis. — This  is  supported  by  a  single  observation 
(Chaussier's),  good  in  itself,  but  standing  alone. 

Qth  Jiypotliesis. — -Perhaps  breech  presentations  are  more 
common  than  usual  in  these  cases ;  nevertheless,  their  absolute 
frequency  is  still  small. 

7th,  hypothesis. — The  only  observations  are  two  by  Lock- 
wood.  They  resemble  Grawitz's  in  that  they  were  made  on 
non-viable  children.  Therefore  too  much  must  not  be 
inferred  from  them. 

Then  there  remain  the  theories  which  refer  the  condition 
to  the  class  of  so-called  spontaneous  dislocations. 

8th  hypothesis. — Eelaxation  of  the  ligaments  of  the  joint 
(Sedillot). 

9th  hypothesis. — Disease  of  the  foetal  hip-joint.  Actual 
cases  have  been  observed  and  recorded  by  Parise,  Verneuil, 
Broca,  &c. ;  nevertheless,  they  are  few  and  exceptional. 

In  advocating  his  own  theory,  Verneuil  shows,  with  some 
force,  the  weakness  of  the  case  for  the  theory  generally 
accepted — namely,  that  of  congenital  maldevelopment  of  the 
acetabulum.  He  says  that  personally,  and  with  the  assistance 
of  his  pupils  and  friends,  he  has  been  for  years  searching 
vainly  for  anatomical  specimens  demonstrative  of  this  theory. 
He  offered  300  francs  for  every  well- dissected  specimen  of  the 
kind  which  might  be  produced  between  January  1890  and 

'  E.g.  Ceniralbl.f.  Chinvrg.  1885,  Earth,  p.  500. 
^  Revue  d'orthop6die,  No.  1,  1890,  p.  23. 
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January  1891.  He,  quite  fairly,  excepts  such  as  may  belong 
to  the  following  classes  : 

1.  '  Consecutive  dislocations,'  such  as  Parise,  Broca,  and 
himself  have  met  with,  and  have  furnished  Padieu  with  the 
subject  of  his  thesis.' 

2.  Malformations  in  which  the  head  of  the  femur  is 
completely  absent. 

3.  Other  malformations  of  the  hip  occurring  in  monsters 
or  in  non-viable  foetuses. 

M.  Verneuil  added  that  if  by  January  1891  he  found  his 
offered  francs  had  only  been  two  or  three  times  claimed,  he 
should  consider  his  views  proved,  and  continues  as  follows : 
Supposing  the  above  three  excepted  classes — namely,  the 
'  consecutive  dislocations,'  absence  of  head  of  femur,  and  mal- 
formations in  monsters,  &c. — to  be  set  aside,  '  what  particular 
variety  will  my  contradictors  henceforth  oppose  to  our  paralytic 
dislocation  ?  On  what  will  they  rely  to  establish  the  relative 
frequency  of  these  varieties  ?  How  can  they  recognise  and 
distinguish  their  own  from  ours  in  the  living  ?  How,  for 
example,  in  observing  Peter  and  Paul,  aged  two  or  three 
years,  and  affected  with  dislocations  of  identical  nature,  accord- 
ing to  us,  will  they  proceed  to  prove  to  us  that  the  displace- 
ment existed  at  birth  in  one  and  dated  from  some  months 
afterwards  in  the  other  ?  ' 

It  is  doubtful  whether  the  cause  of  science  is  much 
advanced  by  reasoning,  or  rather  special  pleading,  conducted 
in  the  fashion  of  which  the  above  is  an  example,  If  Peter 
presented  distinct  signs  of  infantile  paralysis,  probably  few 
surgeons  would  think  a  coincident  dislocation  of  the  hip 
independent  in  origin  of  that  paralysis,  unless  some  other 
cause,  such  as  traumatism,  were  known  to  have  operated. 
But  if  Paul  had  an  apparently  similar  dislocation,  and  no  sign 
of  either  present  or  past  paralysis,  where  is  the  identity 
between  his  case  and  Paul's  ? 

There  is  a  possible  origin  for  such  a  case  as  *  Paul's,' 
which  may  be  noticed  as  follows  : 

lOtli  hypothesis. — So-called  congenital  dislocation  of  the 

'  '  De  la  Coxalgie  chez  le  foetus  et  le  nouveau-n^,'  TMse  dc  docL,  Paris, 
1865,  No.  258. 
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hip  may  sometimes,  or  even  often,  be  due  to  abnormal  laxity 
of  the  ligamentous  structures  of  the  joint,  the  dislocation  not 
necessarily  occurring  till  long  after  birth. ^  This  may 
itself  be  the  result  of  either  infantile  paralysis  or  of  other 
causes.  (M.  Verneuil's  theory  is  that  infantile  paralysis 
acts  by  weakening  the  antagonists  of  the  muscles  which  flex 
the  thigh  on  the  pelvis,  and  also  the  adductors.  The  tendency 
of  the  latter,  when  unopposed,  is  to  '  displace  little  by  little  the 
head  of  the  femur  into  the  external  iliac  fossa.') 

That  otherwise  healthy  individuals  vary  enormously  in  the 
comparative  tightness  or  laxity  of  the  fibrous  and  ligamentous 
structures  round  their  joints  is  a  matter  of  common  knowledge. 
Many  persons  can  subluxate  some  of  their  finger  and  thumb 
joints  painlessly  and  at  will.  Much  more  rarely  men  are  met 
with  who  can  do  the  same  with  the  hip-joint,  and  replace  it, 
some  with  and  some  without  the  assistance  of  their  hands. 
I  am  writing  of  persons  who  have  had  no  previous  injury  or 
disease  to  account  for  their  peculiarity.  Cases  of  easy  redis- 
placement  after  previous  dislocation  have  been  numerous 
when  the  joint  affected  was  the  hip  or  the  shoulder.  In  the 
latter  the  explanation  has  usually  been  non-union  of  ruptured 
ligaments.  '  In  the  former,  or  non-traumatic  cases,  it  is 
original  laxity  of  the  ligaments.  It  is  a  very  notable  fact  that 
in  the  cases  called  *  congenital  dislocations  of  the  hip  '  (using 
the  name  because  there  is  no  other,  and  without  any  desire 
to  beg  the  question),  the  ligamentum  teres  is  generally  intact, 
though  thin,  while  in  traumatic  dislocations  it  is  usually  torn. 
The  same  observation  applies  to  the  capsule  and  external 
ligaments  of  the  joint. 

Let  us  imagine  a  young  child  with  naturally  lax  ligaments. 
Might  not  the  acts  of  walking,  of  striving  to  learn  to  walk,  of 
playing,  and  of  falling  about  as  children  do,  tend  to  increase 
the  laxity,  until  by-and-by  the  head  of  the  femur  would 
occasionally  slip,  first  a  little  way,  afterwards  a  greater  way, 
out  of  its  socket,  remaining  for  a  time  on  the  rim  of  the 
acetabulum  before  it  escaped  altogether,  pain  being  absent, 
because  of  the  gradual  nature  of  the  change,  and  even  of  the 


'  Compare  with  the  8th  hypothesis,  sicpra. 
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very  looseness  of  the  joint  itself,  as  tension  is  the  great  cause 
of  pain  ? 

When  we  have  to  deal  with  a  child  in  which  the  signs  of 
congenital  dislocation  have  not  been  discovered  till  a  long 
time  after  birth,  in  which  there  are  no  symptoms  and  no 
history  of  infantile  paralysis  or  of  injury,  and  no  coincident 
deformity  of  congenital  nature,  such  as  spina  bifida  or  club- 
foot, I  think  we  ought  to  consider  the  possibility  of  such  a 
sequence  of  events  as  the  above. 

The  reader  will  now  be  glad  to  pass  from  the  fog  of 
hypothesis  out  again  into  the  clear  atmosphere  of  fact. 

Pravas  fils  ^  gave  the  following  statistics  of  126  cases 
observed  by  him  in  sixteen  years  : 

Total.  Double.  Eight.  Left. 

Males       .11  7  13. 

Females   .96  44  28  24 

Drachmann,  Kronlein,  Bradford,  and  Lovett  have  given 
similar  statistics.    Out  of  a  total  of  313  cases  there  were — 

Double.  Right.  Left. 


Males 
Females  . 


122  95  96 


Therefore  nearly  9  patients  out  of  10  are  females, 
and  the  dislocation  affects  one  side  only  more  commonly  than 
both  sides,  but  in  a  proportion  of  less  than  3  to  2.  The  right 
and  left  hips  are-  attacked  about  equally. 

The  explanation  usually  given  of  the  disproportion  between 
the  two  sexes  is  Dupuytren's,  that  females  are  more  liable  to 
congenital  deformities  than  males.  In  a  series  of  cases  of 
anencephalous  monsters  described  by  Dr.  P.  S.  Abraham,  all 
were  females.  The  great  Hability  of  females  may  be  regarded 
as  an  argument  in  favour  of  the  theory  that  the  dislocation  is 
due  to  congenital  defect  of  development. 

On  the  other  hand,  the  female  sex  probably  contains  a 
larger  proportion  of  individuals  with  '  loose  joints '  than  the 
male,  and  the  bony  prominences  and  ridges  in  the  female 
skeleton  are  on  the  average  less  prominent  than  in  the  male. 

'  Gazette  des  Hdpitmix,  1881. 
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In  conclusion,  it  must  be  confessed,  with  regard  to  the 
majority  of  the  cases  classed  together  by  surgeons  under  the 
name  of  congenital  dislocation  of  the  hip,-  it  is  easy  to  suggest 
many  theories  of  their  origin,  and  difficult,  if  not  impossible, 
at  present  to  prove  one.  If  we  grant  this,  we  perhaps  make 
the  first  step  towards  elucidating  the  whole  subject. 

Pathology. — The  anatomical  changes  vary  with  the  age 
of  the  patient — i.e.  with  the  duration  of  the  lesion  ;  and  it 
must  not  be  forgotten,  in  reading  about  them,  that  it  is  any- 
thing but  certain  that  the  observations  on  which  their 
description  is  based  have  been  made  on  specimens  identical 
in  origin  and  nature. 

In  the  neivly  born  the  head  and  neck  of  the  femur  are 
found  smaller  than  natural,  and  also  altered  in  shape,  some- 
times being  short  and  round,  sometimes  long  and  conical. 
The  acetabulum  is  always  small,  even  in  proportion  to  the 
diminished  head  of  the  femur.  It  is  usually  narrow  and 
oval.  Fat  occupies  its  cavity.  The  more  or  less  deficient 
and  depressed  posterior  margin  is  encroached  upon  by  the 
cartilaginous  surface  of  a  new  acetabulum. 

The  ligaments  and  joint-capsule  are  stretched  and  not  torn  ; 
except,  rarely,  the  ligamentum  teres,  which  is  usually  long,  thin, 
and  flat,  and  not  ahvays  attached  precisely  in  its  normal  situa- 
tion. A  smooth  groove  conducts  it  from  the  old  acetabulum 
towards  the  femoral  head  lying  on  the  new  one.  The  joint- 
capsule  encloses  both  the  old  and  the  new  acetabula.  The  pelvis 
is  said  to  be  usually  yet  unchanged,  but  that  is  not  always  the 
case.  For  instance,  in  a  case  described  by  Krukenberg  ^  '  the 
pelvis  is  compressed  in  the  direction  of  the  right  oblique 
diameter  (dislocation  on  left  side)  ;  or,  which  comes  to  the 
same  thing,  it  is  twisted  around  an  axis  passing  through  the 
left  wing  of  the  sacrum,  the  latter  bone  being  regarded  as 
fixed.  Also,  the  tuberosity  of  the  left  ischium  is  bent  outwards 
and  forwards.'  ^ 

But  this  observation  was  made  upon  a  hemicephalous 
foetus  ;  all  Grawitz's  were  made  on  monsters,  and  Malgaigne's 

'  Deutsch.  Archiv  f.  Qynakol.  Bd.  xxv.  p  2,  and  Ccntralbl.  f.  Chirurg.  1885^ 
p.  840. 

'■^  See  diagram  (fig.  160)  from  Jackson  Clarke's  case. 
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collection  of  8  cases  is  thus  summarised  by  Gurlt.  All 
the  children  were  under  two  and  a  half  months  old.  Five 
were  boys,  and  of  the  remaining  3  the  sex  is  not  recorded. 
Four  were  double,  the  other  4  left-sided  only.  Three  times 
there  was  abundance  of  synovial  fluid,  but  in  other  cases 
were  found  sanious  or  sero-purulent  fluid,  and  even  false  mem- 
branes.   Five  were  incompletely,  one  completely,  dislocated. 

In  all  these  cases,  although  they  probably  differed  essen- 
tially in  nature  and  in  origin,  the  cartilage  was  intact,  the  joint- 
capsule  and  the  round  ligament  lengthened,  the  luxation 
readily  reduced  and  quickly  returning.  In  the  Y-shaped 
cartilage  of  the  acetabulum  Grawitz  found  exceedingly  defec- 
tive development  of  the  ossifying  border. 

In  older  children,  such  as  have  learnt  to  walk,  the  changes 
are  similar  but  more  marked.  The  acetabulum  is  propor- 
tionately narrower,  smaller,  and  shallower,  and  it  assumes  a 
three-cornered  shape,  fills  up  with  fat,  and  no  longer  wiU 
receive  the  femoral  head  when  reduction  is  attempted.  Pre- 
viously incomplete  dislocations  now  become  complete.  Gurlt 
says  that  after  the  tenth  year  none  of  the  former  have  been 
observed. 

The  capsule  and  ligamentum  teres  are  longer  even  than 
before,  and  permit  a  greater  range  of  movement  to  the  femoral 
head  and  neck.  The  last  is  more  and  more  horizontally  set 
on  the  shaft,  and  often  very  short. 

In  exceptional  cases,  and  especially  in  older  patients,  the 
capsule  gives  way,  probably  through  pressure  and  consequent 
absorption,  and  then  a  regular  false  joint,  resembling  that  of 
an  unreduced  traumatic  dislocation,  but  very  mferior  to  it  in 
completeness,  forms  on  the  dorsum  ihi. 

With  the  approach  to  puberty  the  pelvic  changes  develop 
and  increase.  The  ihum  of  the  affected  side  (of  both  sides  in 
double  cases)  grows  more  perpendicular  ;  the  transverse  axis 
of  the  upper  part  of  the  *  false  pelvis  '  lessens,  but  that  of  the 
pelvic  outlet  increases ;  the  bony  parts  of  the  affected  side  in 
'  single '  cases  lie  each  at  a  higher  and  more  posterior  level 
than  the  corresponding  ones  of  the  normal  side,  and  are  more 
or  less  atrophied.  The  horizontal  ramus  of  the  os  pubis  is 
lengthened. 


CONGENITAL  DISLOCATION  OF  THE  HIP  283 


In  double  dislocations  the  changes  are  similar  but  sym- 
metrical. 

With  regard  to  the  question  as  to  whether  or  not  the 
acetabulum  entirely  disappears  in  time,  my  own  observation 
is  that  ultimately  no  trace  of  it  can  be  felt  during  operation 
on  the  living  subject.  Professor  Ogston's  experience  is  the 
same.  Mr.  Openshaw  thinks  that  an  acetabulum  will  always 
be  found,  if  looked  for  with  sufficient  care.    That  possibly 


Fig.  161. — Congenital  Dislocation  of  Eight  Hip.  (Girl  aged  12.) 
At  operation  a  very  small  triangular  acetabulum  covered  with 
muscle  was  found,  and  a  rather  large  and  conical  femoral  head. 
Free  myotomy  and  fasciatomy  and  free  division  of  the  capsule 
permitted  the  head  to  be  placed  in  the  acetabulum,  previously 
enlarged  with  the  gouge  and  sharp  spoon ;  but  only  when  the  hmb 
was  inverted.  Eversion  prized  the  head  out  of  place,  because  the 
neck  pointed  forward,  as  is  usual  in  such  cases.  The  final  result 
of  operation  was  good. 

some  trace  of  the  pre-existence  of  an  acetabulum  might  be 
discovered  I  am  not  prepared  to  deny.  But,  for  'practical  imr- 
poses,  the  acetabulum  gradually  becomes  obliterated. 

Symptoms. — Upon  inspection  of  a  patient  with  double 
*  congenital  dislocation  of  the  hip,'  especially  if  in  the  standing 
position,  the  surgeon  is  struck  with  the  abnormal  height  of 
the  great  trochanters  and  the  apparent  breadth  of  the  hips  at 
their  level.  The  former  lie  considerably  above  and  behind 
Nelaton's  hne.    The  trunk  is  sometimes  obviously  long  in 
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comparison  with  the  legs.  The  knnbar  spine  is  always  lor- 
dotic and  the  belly  prominent.  The  thighs  are  usually 
thinner  than  normal,  the  legs  fairly  well  developed.  Some- 
times the  patient  stands  and  walks  on  her  toes,  sometimes  on 


Fig.  162. — Congenita!.  Dislocation  of  Eight  Hip,  from  the  same 
patient  soon  after  operation,  shows  mark  of  (anterior)  incision. 
The  right  heel  now  touches  the  grounrl,  and  the  femoral  head  is 
tirmly  placed  in  the  new  acetabulum.  The  range  of  movement  of 
the  joint  was  fair  and  still  improving  when  the  patient,  at  her 
home  in  the  country,  was  last  heard  from.  A  patient  of  Dr. 
Wood's,  of  Boston. 

the  heels  and  soles  in  the  normal  way.  The  thighs,  separated 
above,  approach  each  other  towards  the  knees. 

The  patient  should  lie  down.  It  is  then  found  that 
traction  increases  the  length  of  each  leg  by  pulling  the 
trochanter  nearly  into  its  normal  position.    Upon  palpation 
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the  head  of  the  femur  can  be  felt  on  the  dorsum  ihi,  some- 
times not  far  below  the  crest  of  the  ilium,  where  it  is  found 
not  at  all  fixed,  but  readily  slipping  about  between  or  beneath 
the  gluteal  muscles  as  the  thigh  is  flexed,  extended,  and 
rotated.  In  thin  patients  the  smallness  of  the  head  and  the 
shortness  and  square  position  in  reference  to  the  shaft  of  the 
neck  can  be  recognised. 

After  being  pulled  downwards  the  head  spontaneously 
returns  to  its  former  position  beneath  the  iliac  crest,  and 
both  in  ascending  and  descending  it  is  sometimes  distinctly 
felt  to  cross  a  ridge,  probably  the  imperfect  acetabular  rim. 


Fig.  163.  Fig.  164. 

A  Case  of  Congenital  (?)  Dislocation  of  Eight  Hip.  In  fig.  163  a  black 
clot  marks  the  summit  of  the  great  trochanter.  In  fig.  ]  64  a  second  and 
lower  black  dot  marks  point  to  which  the  top  of  the  great  trochanter  has 
moved  during  flexion. 


The  idea  conveyed  to  the  surgeon  is  precisely  what  is  the 
truth — namely,  that  the  femur,  instead  of  being  articulated  in 
a  bony  cup,  is  now  merely  slung  to  the  ilium  by  strong  but 
lax  ligaments,  and  that  the  exact  position  of  the  femoral  head 
at  a  given  moment  depends  on  the  resultant  of  such  forces  as 
the  weight  of  the  body,  the  weight  of  the  lower  extremity 
itself,  and  the  action  of  the  hip  muscles,  especially  the 
latter. 

Therefore,  ivhen  the  patient  walks  the  femoral  head  slips 
up  and  down  on  the  ilium  alternately,  according  to  which  leg 
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is  for  the  moment  bearing  the  weight  of  the  body.  She 
sways  from  side  to  side— icaddles,  in  fact,  Hke  a  duck. 

It  is  this  pecuhar  gait  which  usually  first  awakes  in  the 
parent's  or  nurse's  mind  a  suspicion  that  something  is  wrong. 
The  younger  the  child,  the  less  marked  it  is,  and  as  so  many 
children  waddle  a  little,  especially  those  with  bow-legs,  it  is 
sometimes  not  regarded  at  first  with  due  attention  either  by 
the  parents,  or  even  by  the  medical  man  first  consulted.  These 
children  are  not  bow-legged.  They  sometimes  show  an  ap- 
pearance of  knock-knee — partly  a  pseudo  knock-knee  due  to  in- 
version at  the  hips  bringing  the  slightly  flexed  knees  together. 

When  only  one  hip  is  affected  the  above  symptoms  are,  of 
course,  confined  to  that  side.  The  gait  may  not  be  quite  so 
characteristic,  but  it  is  peculiar  enough.  Only  the  toes  of 
the  affected  side  reach  the  ground,  and  the  limb  is  usually  in- 
verted. Each  step,  as  it  brings  the  weight  to  bear  on  the 
affected  side,  causes  the  patient  to  sink  over  in  that  direction  ; 
and,  to  use  an  exaggerated  simile,  the  result  is  as  if  the  thigh 
of  that  side  were  to  alternately  telescope  itself  into  the 
corresponding  hip,  and  then  slip  down  again.  Nor  can  any 
high  boot  or  patten  wholly  do  away  with  this. 

Measurements  show  a  shortening  in  comparison  with  the 
sound  side.  And  inspection  shows  the  pelvis  lowered  on  the 
lame  side  ;  and,  as  a  result  of  this,  the  spine  shows,  in  addition 
to  some  lumbar  lordosis,  a  lateral  curvation,  which,  however, 
is  usually  only  temporary,  disappearing  when  the  pelvis  is 
made  horizontal  by  some  such  means  as  placing  books  or 
slips  of  board  beneath  one  foot. 

Peognosis  depends  above  all  upon  the  age  of  the  patient, 
as  may  be  inferred  from  the  anatomical  conditions.  Before  the 
age  of  five  or  six  there  is  good  prospect  of  a  cure  resulting  from 
persevering  non-operative  treatment.  The  older  the  patient, 
— i.e.  the  greater  the  pathological  changes — the  less  chance 
is  there  of  any  such  success,  and,  indeed,  it  may  be  difficult  to 
prevent  from  getting  worse  a  heavy  adult  or  adolescent  patient. 

Nothing  approaching  to  a  cure  had  until  recently  been 
achieved  in  the  great  majority  of  recorded  cases.  Very  few  of 
the  cases  claimed  as  cures  had  been  subjected  to  serious  ex- 
amination and  criticism  by  impartial  and  competent  observers. 
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It  would  have  been  contrary  to  all  analogy  if  many  of  the 
sufferers  from  a  complamt  so  resistent  to  honest  treatment  as 
'  congenital  dislocation  of  the  hip,'  an  affection,  moreover,  of 
such  disputed  and  perhaps  various  origin,  had  not  become  the 
prey  of  quacks,  both  inside  and  outside  the  profession. 
Nevertheless,  a  certain  number  of  children  had  undoubtedly 
been  greatly  improved,  and  some  absolutely  cured,  by  treat- 
ment. 

Even  in  the  worst  cases  benefit  can  be  obtained  from 
palliative  treatment,  including  orthoptedic  appliances. 

And  there  are  also  many  cases  in  which  great  practical 
benefit,  though  not  an  actual  restoration  to  the  normal,  can  be 
conferred  by  operative  measures,  presently  to  be  described. 

Treatment. — This  may  be  considered  under  the  usual 
heads  of  '  general '  and  '  local,'  the  '  local  '  being  divided  into 
'  non-operative  '  and  '  operative.'  *  Non-operative '  treatment 
may  also  be  divided  into  'palliative  '  and  'radical.'  It  will  be 
convenient  to  leave  till  last  the  description  of  operative 
measures.  And  it  will  be  both  interesting  and  instructive  to 
treat  the  subject  historically. 

Dupuytren,^  who  was  the  first  after  Palletta,^  the  great 
Milanese  surgeon,  to  properly  describe  congenital  dislocations 
of  the  hip,  recommended  their  treatment  by  cold  baths  and 
exercises ;  and  if  these  be  combined  with  vigorous  friction, 
massage,  and  the  wearing  of  woollen  socks  and  drawers,  their 
recommendations  may  be  endorsed  to-day. 

In  cases  apparently  paralytic  in  origin  electricity  may 
possibly  be  indicated.  (See '  Treatment  of  Infantile  Paralysis.') 

But  little  should  be  expected  from  such  measures. 

The  only  mechanical  apparatus  employed  by  Dupuytren 
was  a  2^elvic  girdle  of  leather,  well  padded,  lined  with  doeskin, 
held  down  by  perineal  straps,  and  fitting  over  the  trochanters. 
'  It  should,'  he  v\rrites,  '  occupy  the  narrow  interval  between 
the  great  trochanters  and  the  crest  of  the  ilium.' 

The  shape  and  material  of  Dupuytren' s  belt  have  both  been 
modified  by  various  writers,  the  most  important  changes  being 

'  On  the  Injuries  and  Diseases  of  the  Bones.  Old  Sydenham  Society's  Trans- 
lation, 1847.  But  the  original  Leqons  Orales  were  published  twenty  years 
before. 

Adversaria  Chirurgica  lyrima,  Mediolani,  1788. 
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the  substitution  of  i)lastRr  of  Paris  and  of  iwroijlastic  felt 
for  leather,  and  the  extension  upwards  of  the  apparatus,  even 
as  far  as  crutches  in  the  axilla. 

Other  surgeons  and  instrument-makers  have  carried  stp.el 
sicpports  down,  some  to  the  thigh,  and  some  even  to  the  foot. 

In  paralytic  cases  it  may  be  necessary  to  fix  even  the  knee 
by  one  of  the  methods  described  elsewhere.  For  descriptions 
of  appliances,  refer  to  the  chapter  on  '  Infantile  Paralysis.' 

In  unilateral  cases  a  high  bout  with  a  cork  sole  is  generally 
indicated,  although  its  beneficial  action  is  greatly  discounted 
by  the  tendency  of  the  leg  to  alternately  lengthen  and  shorten 
as  the  femur  slips  up  and  down  on  the  os  innominatum. 

In  some  cases  treatment  must  be  confined  to  a  selection 
from  the  means  above  enumerated.  Of  course,  no  one  will  be 
so  unreasonable  as  to  expect  a  curative  action  from  any  of 
them..  But  in  young  children  the  possibility  of  effecting 
reduction  of  the  dislocation  and  an  ultimate  cure  must  be 
considered. 

The  facts  published  and  authenticated  are  not  sufficeut  to 
fix  anything  like  an  absolute  limit  of  age  beyond  which  no 
attempt  to  effect  permanent  reduction  must  be  made.  After 
infancy  the  chances  of  success  diminish  rapidly ;  and  I  believe 
few  surgeons  would  recommend  the  methods  next  to  be  de- 
scribed after  the  seventh  year,  unless  there  were  specially  en- 
couragmg  signs  present  in  the  individual  case. 

The  circumstances,  patience,  intelligence,  and  wishes  of 
the  parents  are  important  factors  to  be  considered. 

The  typical  non-operative  radical  method  is  the  original 
one  of  Pravaz  the  elder. 

It  consists  (1)  in  reduction  by  long-continued  gradual  ex- 
tension, followed  by  manipulation,  a  proceeding  occupying, 
not  hours,  but  months;  and  (2)  restoration  of  the  muscles,  Sec, 
of  the  limb  by  appropriate  exercises,  before  any  weight  at  all 
is  allowed  to  be  pressed  down  on  the  hip-joint. 

The  method  followed  by  Dr.  Buckminster  Brown  in  his 
well-known  case  was  essentially  similar  to  that  of  Pravaz. 
That  case  is  so  fully  and  clearly  described,'  and  so  accessible, 

'  Boston  Medical  and  Surgical  Journal,  June  4,  1885. 
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that  every  English  surgeon  will  study  it  carefully  before  at- 
tempting the  treatment  now  being  noticed. 

Counter-extension  was  made  by  means  of  a  belt  similar  to 
Dupuytren's,  described  above.  Four  long  straps,  two  anterior 
and  two  posterior,  anchored  it  to  the  head  of  the  bed. 

Extension  was  made  by  weights  pulling  from  '  stiff  leather 
bands,  3|  inches  wide,  padded  and  lined,  encircling  the  legs 
above  the  knees  and  above  the  ankles,  accurately  fitted.'  To 
the  lower  edge  of  the  bands  leather  loops  3  or  4  inches  long 
were  fastened,  one  on  each  side. 

The  cords  of  the  weights  and  pulleys  were  sometimes 
attached  to  the  knee-bands,  and  sometimes  to  the  ankle-bands, 
the  alternation  making  continuation  of  the  extension  more 
bearable.  Of  course  the  pulleys  were  at  the  foot  of  the  bed ; 
3-lb.  weights  were  used  at  first.  After  a  few  days  the  head  of 
the  bedstead  was  raised  8  inches. 

We  are  told  that  in  ten  or  twelve  days  the  bones  could  be 
placed  every  morning  *  in  their  natural  position,  where  they 
were  maintained  by  the  weights  for  some  hours.  On  the 
following  morning,  however,  they  were  invariably  found  dis- 
placed.' A  sensation  was  now  felt  as  if  the  head  of  the  left 
femur  slipped  over  '  a  segment  of  the  rim  of  an  undeveloped 
acetabulum.'  Nothing  like  this  was  ever  noticed  on  the  right 
side. 

After  six  weeks'  treatment  it  was  found  that  the  tendency 
to  slip  upwards  was  greatly  diminished. 

'  Two  long  narrow  strips  of  wood  were  now  attached  to  the 
foot  of  the  bedstead,  a  few  inches  from  the  corners.  Near  the 
top  of  each  a  pulley  was  inserted  27  inches  from  the  mattress.' 
By  means  of  these  traction  could  be  made  in  a  direction 
which  would  be  described  as  forwards  and  downwards  were  the 
patient  standing  instead  of  lying  down. 

This  direction  was  alternated  with  the  horizontal,  one  or 
the  other  being  used  day  and  night. 

While  the  bands  were  being  changed  an  assistant  always 
kept  up  the  extension. 

Compresses  were  now  placed  beneath  the  pelvic  girdle, 
'  across  the  dorsum  ilii,  immediately  above  the  trochanter 
major.' 
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The  limbs  were  now  rarely  displaced,  and  passive  exercises 
were  begun.  To  aid  in  accomplishing  these,  two  additional 
jDnlleys  were  now  erected  at  the  head  of  the  bed.  The  cords 
from  these  pulleys  were  attached  to  the  knee-bands  in  front, 
and  when  drawn  upon  raised  the  thighs  to  an  angle  with  the 
body.  The  cords  over  the  lower  pulleys  at  the  bed-foot  were 
tied  posteriorly  to  a  soft  roll  of  padded  linen,  which  passed 
round  the  upper  extremity  of  the  thigh.  When  the  hip  was  flexed 
to  an  obtuse  or  a  right  angle  by  drawing  on  the  pulleys  at  the 
bed-head,  the  lower  pulleys  at  the  bed-foot  thus  acted  on  the 
femur  as  on  the  extremity  of  a  lever,  preventing  the  femoral 
head  from  rising.  Thus  were  obtained  flexion  and  extension 
of  the  hip  without  displacement.  Four  hours  a  day  this 
exercise  was  continued,  two  hours  for  each  limb.  Dr.  Brown 
calls  this,  with  very  little  warrant,  '  the  stage  of  excavation.' 
The  blocks  were  exchanged  from  the  head  to  the  foot  of  the 
bed,  and  an  additional  wider  pelvic  belt  was  put  on.  The 
long  straps  were  removed  from  the  head-rail.  The  course 
here  indicated  was  pursued,  the  amount  of  daily  exercise  being 
diminished,  until  July  1883.  In  October  1883  it  was  found 
that  a  pressure  upwards  equal  to  the  weight  of  the  child's  body 
could  be  borne  without  the  femoral  heads  slipping  up.  The 
patient  now  used  active  movements  of  flexion  and  extension.  On 
January  14,  1884,  the  patient  sat  up  in  bed  for  the  first  time 
for  thirteen  months.  She  next  began  to  take  exercise  in  a 
'  go-cart,'  in  which  she  sat  astride  on  a  saddle  at  such  a  height 
that  her  toes  just  touched  the  ground.  It  was  furnished  with 
crutches.  From  time  to  time  both  saddle  and  crutches  were 
let  down,  until  she  walked  squarely  upon  her  feet.  In  June 
1884  she  began  to  walk,  little  by  little,  without  assistance. 
In  May  1885  she  is  reported  as  walking  normally  without 
assistance. 

Such  is  the  history  in  brief  abstract  of  this  interesting  and 
important  case. 

Many  plans  have  been  devised  for  effecting  extension  with- 
out confining  the  patient  to  bed.  Excepting  that  of  Keeves, 
perhaps  the  most  interesting  and  important  of  these  are 
German.  The  following  is  a  brief  notice  of  those  of  v. 
Yolkmann,  Schede,  Hoffa,  and  Miculicz. 
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In  treating  congenital  hip  dislocation  by  long-continued 
extension  in  bed  von  Volkmann  used  to  place  the  hmb  in  a 
position  of  abduction.  In  many  cases  he  used  extension 
at  night  only,  letting  the  patient  run  about  by  day,  but 
cautioning  the  parent  against  fatigue. 

Schede  placed  the  patient  in  walking-irons  which  were 
provided  with  a  screw  bearing  on  a  pad  over  the  trochanter. 
As  the  outside  iron  through  which  this  screw  worked  was  fixed 
at  the  upper  end  by  a  pelvic  girdle,  and  at  the  lower  end  to 
the  outside  iron  strapped  to  the  thigh  and  leg  and  fixed  in  the 
boot,  each  turn  of  the  screw  pressed  on  the  trochanter.  As 
the  latter  could  not  yield,  the  leg  had  to  assume  an  abducted 
position — was,  in  fact,  tipped  outwards.  The  object  of  the 
splint  is,  by  the  combined  pressure  on  the  trochanter  and  ab- 
duction of  the  limb,  to  so  fix  the  head  of  the  femur  against  the 
ilium  that  it  will  not  slip  up  and  down. 

Hoffa  combined  Hessing's  apparatus  with  this,  thereby 
getting  extension  as  well  as  abduction.  Hessing's  r.pparatus 
is  one  of  leather  and  steel  for  ambulatory  extension,  which 
makes  extension  by  pulling  or  rather  pushing  against  the  heel 
and  instep,  and  counter-extension  by  a  perinteal  crutch  or 
loop.    Above,  it  ends  in  a  laced  corset. 

Miculicz  recommends  the  following  apparatus  : 

Two  boards  have  a  hinged  union  at  one  end,  but  are  sepa- 
rable and  approachable  below.  The  patient's  legs  are  placed 
each  in  a  trough  sliding  in  a  groove  in  the  corresponding 
board.  The  troughs  can  be  rotated  each  on  its  own  long  axis. 
Counter-extension  is  made  by  a  block  in  the  perinseum.  By 
these  means  the  degree  of  extension  (made  by  weights),  ab- 
duction, and  external  rotation  can  be  adjusted.  The  patient  is 
kept  in  bed,  but  is  only  placed  in  the  apparatus  a  limited  time, 
commencing  with  two  and  increasing  up  to  twelve  out  of  the 
twenty-four  hours.  Three  out  of  five  cases  are  said  to  have 
been  cured,  in  twelve,  seventeen,  and  eighteen  months  respec- 
tively. Only  children  in  whom  the  dislocation  is  reducible 
are  thus  treated. 

So  numerous  are  the  cases  in  which  treatment  by  extension 
and  passive  exercises  either  fails,  or  is  not  worth  trying,  or 
produces  an  improvement  which  is  not  found  to  be  lasting, 

u  2 


292 


OBTHOPjEDIC  SUBGERY 


that  surgeons  have  naturally  attempted  by  operation  to  at 
least  alleviate,  if  not  cure,  the  disability  produced  by  con- 
genital dislocation  of  the  hip. 

With  this  object  the  following  procedures  have  been  em- 
ployed : 

Division  of  soft  structures  only — muscles,  tendons,  aponeu- 
roses, fascife  (Guerin,  Bouvier,  &c.). 

The  same,  with  subcutaneous  scarification  of  ilium 
(Guerin). 

Simple  resection  of  head  of  femur  (Margary). 

The  same  with  enlargement  of  acetabulum  (De  Paoli) . 

The  same  with  reflection  of  flaps  of  periosteum  from  ilium, 
afterwards  sutured  to  periosteum  of  trochanter,  or  of  femoral 
neck,  or  to  fragments  of  capsule  (suggested  by  Hiiter, 
executed  by  Margary  and  Koenig,  in  both  cases  with  fatal 
results,  one  ascribed  to  scarlatina,  the  other  to  septic  catgut). 

The  same  with  refreshing  of  the  acetabulum  and  im- 
mobilisation, as  if  aiming  at  ankylosis  (Eeyher). 

Excision  of  the  loiver  part  of  the  head  of  the  femur 
(Lampugnani). 

Excision  of  head  of  femur  and  of  ^jart  of  great  trochanter, 
tvith  deepening  of  acetabulum  (Heusner). 

Excision  of  the  upper  extremity  of  the  femur,  above  level  of 
the  lesser  trochanter,  and  making  an  artificial  acetabulum  in  the 
form  of  a  complete  perforation  of  the  ilium  (A.  Ogston) . 

Excavation  of  the  acetabidum  and  reduction  into  it  of  the 
femoral  head,  ivithout  any  excision  of  the  femur,  hut  loith  free 
division  of  muscles  and  aponeuroses,  especially  of  those  inserted 
into  the  great  trochanter  :  posterior  incision  (Hoffa). 

The  same  without  division  of  muscles :  anterior  incision 
(Lorenz). 

(It  is  obvious  that  some  of  these  methods  are  not  applicable 
to  certain  cases  ;  e.g.,  when  no  acetabulum  or  no  femoral  head 
exists,  the  former  cannot  be  deepened  and  the  latter  cannot 
be  excised.) 

The  treatment  by  division  of  muscles  and  aponeuroses 
had  its  origin  in  the  theories  of  orthoptedists  like  Guerin  and 
others  less  distinguished,  that  all,  or  nearly  all,  congenital 
deformities  are  primarily  due  to  muscular  contractures.  These 
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hj'potheses  are  dealt  with  in  other  parts  of  this  book. 
Whether  true  or  false,  there  is  strong  reason  to  believe  that 
the  practice  based  upon  them  was  the  reverse  of  successful. 
A  committee  of  the  Academy  of  Medicine  reported  unfavour- 
ably of  Guerin's  cases.  Many  people,  even  at  this  day,  believe 
in  Guerin's  theories,  but  none  ever  produce  at  any  of  the 
medical  societies  cases  satisfactorily  cured,  or  even  improved, 
by  myotomy  pure  and  simple. 

There  are  a  few  authentic  cases  which  may  be  exceptions ; 
but  it  must  be  remembered  that  not  all  cases  of  so-called 
'  congenital  dislocation  '  of  the  hip  are  truly  congenital,  and  it 
is  easily  to  be  understood  how  cases  of  infantile  paralysis 
with  contracture  of  the  adductors  and  of  the  j)soas  and  iliacus 
might  be  improved  by  division  of  the  tense  muscles. 

Doubtless,  also,  in  very  young  children,  before  the 
acetabulum  has  become  filled  up,  myotomy  with  extension, 
manipulation,  and  careful  after-treatment,  might  lead  to 
genuine  reduction  of  the  dislocation  and  practical  cure. 

But  it  is  clear  that  something  more  must  be  required 
for  older  cases,  in  which  the  acetabulum  is  either  small 
and  filled  up  with  fibro-cellular  tissue,  or  else  altogether 
obliterated.  ■ 

Antiseptic  surgery  and  the  activity  of  Margary  of  Turin 
are  the  chief  influences  which  have  led  to  the  operative 
interference  of  modern  surgery  with  such  cases. 

On  November  2,  1882,  the  Italian  surgeon  just  named 
performed  the  operation  of  making  a  new  acetabulum  with 
the  chisel  or  gouge  in  the  case  of  a  patient  fifteen  years  old. 
He  at  the  same  time  sutured  with  catgut  a  portion  of  the 
capsule  of  the  joint  to  the  periosteum  of  the  ilium,  reflected 
in  the  form  of  a  flap.  The  patient  unfortunately  died  on  the 
thirteenth  day  of  pytemia,  attributed  to  septicity  of  the  catgut 
used.'  Margary  then  tried  a  more  simple  plan,  which  he  had 
previously  followed  in  a  case  of  traumatic  dislocation.  He 
excised  the  head  of  the  femur.  He  has  repeated  this  operation 
many  times.  The  results  do  not  seem  particularly  good. 
They  are  briefly  indicated  in  a  table  in  Hoffa's  paper,  of 

'  Proceedings  of  the  International  Congress  held  at  Copenhagen  in  August 
1884,  and  Archiv.  di  Ortopedia,  i.  381. 
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which  a  French  edition  is  in  'Eevue  d'Orthopedie,'  Nos.  1 
and  2,  1891. 

Heusner's  patient,  a  girl  of  twenty  years,  with  both  hips 
affected,  suffered  greatly  from  pain  in  them.  The  right  was 
resected  after  the  left,  and  the  pains  persisting,  she  eventually 
underwent  oophorectomy. 

In  the  after-treatment  of  his  second  case  Motta  employed 
extension  in  a  position  of  strong  abduction  and  external 
rotation.  Ogston  writes  that  he  is  *  satisfied  from  repeated 
trials  that  Volkmann's  method  of  after-treatment  in  the 
abducted  position  of  the  lower  extremity,  whereby  he  hoped  to 
direct  the  femur  towards  instead  of  past  the  acetabulum,  and 
utilise  the  contraction  of  the  soft  parts  to  press  the  bone  into 
the  acetabulum,  instead  of  upwards  behind  it,  is  a  mistake. 
It  is  almost  impossible  to  carry  it  out,  as  the  discomfort  which 
it  causes  leads  the  patient  to  alter  the  position  of  his  pelvis 
and  sound  extremity,  which  we  cannot  properly  fix,  and  so 
avoid  the  irksome  direction  of  the  diseased  limb.  In  a  word, 
it  seems  to '  Ogston  *  to  possess  no  advantage  and  msbuy 
disadvantages.'  ^ 

Ogston  was  the  first  British  surgeon  to  record  any 
experience  of  this  class  of  operation,  and  his  paper  is  worth 
careful  reading.  He  found  that  the  position  of  the  pelvis  was 
rectified  by  operation,  and  its  ungainly  projection  backwards 
no  longer  existed  when  the  legs  were  put  straight  down. 
In  the  left  leg  of  the  first  young  man  operated  on  the  cure 
was  rapid,  and  a  good,  firm,  movable  new  joint  resulted ;  but 
in  his  right  hip  uneasiness  and  weakness  remained  for  many 
months,  although  they  eventually  disappeared.  On  the 
second  patient,  also  a  young  man,  the  same  uneasiness 
was  complained  of  in  both  the  weak  joints.  The  upper  end 
of  the  femur  stood  decidedly  away  from  the  pelvis,  and  when 
the  knee  was  moved  described  an  arc  of  a  small  circle  in  the 
inverse  direction,  as  if  the  bond  of  union  with  the  pelvis,  on 
which  the  motions  centred,  were  an  inch  or  so  below  it.  In 
the  left  hip  of  the  patient,  where  the  result  was  so  satisfactory, 
the  upper  end  of  the  femur  did  not  stand  out  from  tbe  os 

'  Annals  of  Surgery,  viii.  163,  August  1888. 
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innominatum  in  the  same  way,  but  lay  close  to  it,  and  was 
the  centre  of  the  movements  of  the  new  joint. 

It  must  be  particularly  noted  that  Ogston's  experience 
differed  from  that  of  the  other  surgeons  mentioned  in  the 
above  table,  in  that  he  found  neither  acetabulum,  nor  head,, 
nor  even  neck  of  femur.  Nor  did  he  in  his  first  three  opera- 
tions attempt  to  make  an  acetabulum.  He  simply  cut  off  the 
top  of  the  trochanter  obliquely  from  above  downwards  and 
inwards,  and  with  weight  extension  sought  to  keep  the  femur 
against  the  site  of  the  acetabulum  until  a  strong  fibrous  union 
should  form. 

His  experience  of  these  cases,  and  of  two  of  spontaneous 
dislocations  in  which  he  performed  resection,  led  him  to 
devise  and  execute  an  operation  based  on  the  known  tendency 
of  perforations  in  the  os  innominatum  to  fill  up  with  fibrous 
tissue  instead  of  bone.  *  Accordingly,  a  gouge  was  entered  on 
the  outer  surface  of  the  os  innominatum,  just  above  where 
the  acetabulum  should  have  been.  It  was  thought  better  to 
do  so  there  than  at  the  site  of  the  acetabulum,  so  as  to  avoid 
undue  tension.  The  bone  was  easily  pierced  by  the  repeated 
removal  of  small  portions.  The  opening  was  enlarged  round 
its  edges  by'  the  gouge  until  it  was  big  enough  easily  to  admit 
the  point  of  the  thumb.  The  projecting  point  of  the  cut  femur 
was  readily  placed  in  it,  and  was  found  to  remain  there  even 
on  moderate  flexion  and  extension.  Buried  sutures  in  layers, 
Listerian  dressings,  and  plaster  of  Paris  were  employed.  The 
result  was  excellent :  the  child  had  no  pain,  and  was  walking 
about  with  a  movable  but  not  lax  hip-joint  in  seven  weeks. 
The  deforming  flexion  and  adduction  had  quite  disappeared.' 

An  important  paper  is  that  of  Hofla  of  Wiirzburg.  Dr. 
Hoffa,  in  his  very  brief  reference  to  Ogston's  work,  speaks  of 
the  case  in  which  a  perforation  of  the  os  innominatum  was 
made  as  one  of '  traumatic  dislocation.'  It  was  really  one  of 
spontaneous  dislocation.  And  Hoffa  says  not  a  word  about 
either  the  good  result  achieved  in  this  case  or  about  the 
absence  of  the  acetabulum  in  this  and  Ogston's  other  cases. 
Probably  he  does  more  justice  to  the  cases  published  in  his 
own  language  and  in  Italian,  of  which  he  gives  abstracts, 
which  are  apparently  very  good. 
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Hoffa  lays  down  the  axiom  that  *  the  obstacle  which  is 
opposed  to  the  reduction  is  found  much  more,  and  indeed 
solely,  in  the  retraction  of  the  soft  parts  around  the  joint.' 

He  is  not  content  with  simply  dividing  soft  parts,  but  also 
reflects  upwards  the  soft  tissue  on  and  in  the  site  of  the  dis- 
used acetabulum,  and  further  deepens  that  cavity  with  the 
gouge.  He  says  the  essential  point  is  the  division  of  the  soft 
parts  all  around  the  great  trochanter.  This  immediately 
permits  the  femoral  head  to  be  brought  down  to  the  level  of 
the  acetabulum.  Occasionally  other  soft  parts  require  division 
— e.g.  the  fascia  lata,  &c. — below  the  anterior  iliac  spines.  A 
posterior  incision  is  employed. 

The  number  of  Hoffa's  operations  amounted  to  twelve,' 
performed  on  seven  patients.  One  died  of  epidemic  influenza 
commencing  three  days  after  operation.  That  disease  was  at 
the  time  very  severe  at  Wiirzburg.  The  orthoi^sedic  results 
appear  to  have  been  exceedingly  good.  The  fatal  case  per- 
mitted an  anatomical  examination  of  the  parts  to  be  made. 
The  two  femoral  heads  were  found  solidly  fixed  in  their  several 
cavities,  and  requiring  a  distinct  effort  to  dislodge  them.  The 
cartilaginous  investment  of  the  one  on  the  side  operated  on 
six  weeks  before  was  intact.  The  new  acetabula  were  covered 
with  cartilage,  except  at  a  place  the  size  of  a  cherry-stone, 
corresponding  to  the  insertion  of  the  round  ligament.  The 
movements  were  not  altogether  free,  because  of  the  deformity 
of  the  head  and  the  shortness  of  the  neck  of  the  femur.  The 
muscles  separated  at  the  operation  from  the  trochanter  had 
become  re-attached,  but  at  a  somewhat  higher  level  than  then* 
original  insertions. 

Hoffa's  patients  were  very  much  younger  than  the  average 
of  those  recorded  as  operated  on  by  other  surgeons. 

Lorenz  concluded,  from  an  anatomical  study  of  the  ques- 
tion, first,  that  it  was  not  the  glutfei  or  any  other  pelvi- 
trochanteric  muscles  which  hindered  reduction,  and  afterwards 
that  no  muscles  at  all  absolutely  needed  dividing.  He 
operates  through  an  anterior  incision  external  to  the  tensor 
fasciae  femoris.    He  has  that  muscle  retracted  inwards,  passes 

'  Many  others  have  been  performed  by  various  surgeons  recently. 
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down  to  the  capsule,  separating  the  deeper  muscular  fibres 
with  a  blunt  instrument,  incises  the  capsule  from  near  the 
anterior  inferior  spine  along  the  femoral  neck  nearly  to  the 
anterior  infcer-trochanteric  line,  makes  another  cut  in  the 
capsule  transverse  to  the  first  incision,  makes  a  new  aceta- 
bulum (or  enlarges  the  old  if  any  trace  of  it  be  present),  and, 
helped  by  assistants  making  extension,  counter-extension,  and 
abduction,  puts  the  femoral  head  into  position  to  see  how  it 
fits,  removes  it  again,  and,  guided  by  the  information  thus 
obtained,  returns  to  the  process  of  cutting  and  shaping  the 
acetabulum,  taking  care  to  give  it  as  sharp  an  upper  and 
posterior  border  as  possible.  When  the  new  acetabulum  is 
satisfactorily  formed,  the  head  is  finally  placed  in  position. 
The  capsule  is  not  sewn  up  again  ;  the  wound  is  closed,  and  the 
limb  fixed  in  a  position  of  abduction. 

The  site  of  the  acetabulum  is  perhaps  more  easily  reached 
by  Hofifa's  operation  ;  but  in  other  respects  I  think  Lorenz's 
is  preferable. 

Lorenz's  operation,  except  in  regard  to  the  particular 
muscle  selected  for  division  or  for  preservation,  is  not  essen- 
tially different  from  that  previously  executed  by  Karewski  of 
Berlin  ^  for  the  reduction  of  paralytic  dislocations.  I  have 
already  referred  to  Verneuil's  belief  that  nearly  all  so-called 
'  congenital '  dislocations  are  really  paralytic.  Karewski 
employs  the  anterior  incision  for  sub-pubic  dislocations, 
and  the  posterior  for  the  ordinary  backward  and  upward 
dislocations. 

After  taking  proper  precautions  against  sepsis,  the  danger 
to  be  most  careful  of  is  hfemorrhage.  There  can  be  no  ques- 
tion but  that  Lorenz  is  right  in  discountenancing  free  division 
of  muscles  ;  but  I  think  the  assistance  to  be  got  from  cutting 
the  straight  head  of  the  rectus  femoris  and  the  resistent  part 
of  the  joint-capsule  is  greater  than  the  harm  resulting.  The 
glutaei  do  not  seem  to  be  on  the  stretch  at  all.  With  regard 
to  haemorrhage,  it  is  not  so  troublesome  from  cutting  the 
muscles — which  in  these  cases  are  sometimes  supplied  by 
abnormally  small  vessels — as  from  the  gouging  out  of  the 


'  Centralblatt  f.  Chirunj.  1892,  No.  36  ;  Deutsche  mecl.  Woch.  1889,  No.  G. 
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acetabulum.  This,  therefore,  ought  to  be  done  smartl}^  and 
sponge  pressure  skilfully  employed.  The  operating-table 
should  be  raised  a  few  inches  at  the  foot.  A  strong  sharp 
Volkmann's  spoon  with  not  too  long  a  handle  is  a  convenient 
instrument  for  the  purpose.  Hoffa  uses  a  bayonet-shaped 
gouge. 

I  make  a  point  of  reflecting  the  soft  tissues  which  cover 
the  site  of  the  new  acetabulum  upwards  and  outwards  and 
replacing  them,  after  gouging  out  the  acetabulum.  They 
then  keep  the  head  of  the  femur  off  the  part  of  the  rough 
acetabulum  on  which  it  presses  most. 

Many  fatalities  and  much  suppuration  have,  even  in  the 
last  few  years,  followed  this  class  of  operations.  They  must 
have  been  the  result  of  imperfect  asepsis  and  of  insufficient 
special  experience  in  operating  on  the  hip — a  common  cause 
of  ha3morrhage  and  shock.  There  is  scarcely  any  region 
where  the  well-educated  but  unwary  young  surgeon,  or  even 
the  older  surgeon  accustomed  to  a  different  class  of  operations, 
is  more  likely  to  cause  dangerous  shock  than  about  the  hip- 
joint.  There  are  many  small  arteries;  the  site  of  operation 
lies  deep  ;  an  elastic  or  an}^  other  tourniquet  is  in  the  way ; 
pressure  on  the  aorta  is  inconvenient  for  several  reasons. 

A  prolonged  after-treatment  is  used ;  first,  to  secure  the 
head  in  the  new  acetabulum.  This  requires  nearly  two 
months  of  more  or  less  complete  fixation,  varied  with  a  little 
passive  exercise  towards  the  end.  Next  passive  and  active 
exercises  are  used  to  get  mobility,  adduction  being  either  used 
with  very  great  care  or  avoided  altogether. 

Ankylosis  sometimes  occurs,  especially  in  the  older  patients ; 
and,  when  only  one  hip  is  affected  and  the  patient  is  not 
young,  it  is  perhaps  the  best  thing  that  can  happen.  For  in 
such  patients  a  new  movable  hip  is  not  like  a  normal  one, 
or  accompanied  by  a  really  normal  gait.  Good  results  even 
in  younger  patients  are  not  perfect. 

Nevertheless,  the  successfully  conducted  operative  treat- 
ment of  a  case  of  congenital  dislocation  of  the  hip  does  often 
cause  a  great  and  striking  improvement. 

I  have  already  said,  and  it  has  been  repeatedly  noticed  by 
various  observers,  that  in  young  children,  durhig  manipulation 
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or  extension  of  the  limb,  the  head  may  be  felt  distinctly 
slipping  sharply  over  what  is  probably  the  edge  of  the  aceta-^ 
bulum.  This  occurred  on  one  side  in  the  classical  case 
published  by  Dr.  Buckminster  Brown.  It  is  strange  that 
until  eight  years  ago  no  one  seems  to  have  thought  of  making 
the  production  of  this  phenomenon  the  first  step  in  the  non- 
operative  treatment  of  the  deformity,  and  then  fixing  the 
head  in  position  for  a  month  or  two  by  some  simple  means,  so 
as  to  give  the  restored  joint  time  to  tighten  up. 

But,  at  last,  Pad  proposed  such  a  plan,  and  described  a 
special  mode  of  manipulative  reduction  similar  to  one  used  in 
cases  of  traumatic  dislocation.  He  divides  his  method  into 
four  stages  :  (1)  The  knee  is  bent  and  the  thigh  brought  up 
towards  the  abdomen  ;  (2)  with  the  limb  in  this  position,  it  is 
thrust  for  some  time  steadily  downwards,  in  order  to  force 
down  the  head  of  the  femur  to  the  level  of  the  acetabulum 
and  to  stretch  the  muscles  ;  (3)  the  limb  is  abducted,  and  (4) 
it  is  rotated  outwards. 

I  doubt  whether  any  more  can  be  done  in  this  way  than 
by  a  simultaneous  and  sustained  combination  of  extension, 
abduction,  rotation,  and  limited  circumduction,  especially  if 
an  assistant  fix  the  pelvis  to  the  table  and  the  surgeon,  flexing 
the  thigh  on  the  abdomen  with  his  right  hand,  at  the  same 
time  presses  with  his  left  hand  downwards,  close  below  the 
trochanter,  so  as  to  prize  the  head  into  the  acetabulum.  I 
have  found  this  plan  succeed  when  I  have  carefully  followed 
Paci's  directions  and  failed. 

Lorenz  recommends  as  the  best  method  of  reduction  : 

(1)  Steady  extension  for  a  few  minutes  with  his  screw 
machine  ; 

(2)  After  leaving  ofi"  this  extension,  bending  the  knee; 

(3)  Abduction. 

(4)  Extension. 

He  warns  against  rotating  outwards.  He  says  that  by  so 
doing  the  head  is  turned  away  from  the  acetabulum.  In 
cases  of  extreme  ante  version  of  the  femoral  head  and  neck 
this  probably  would  be  the  case.  In  ordinary  cases,  Miculicz 
is  probably  right  in  saying  that  external  rotation  is  harmless, 
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because  the  centre  of  rotation  is  not  the  trochanter,  but 
the  head. 

Lorenz  fixes  the  limb  of  the  reduced  hip  in  strong 
abduction  for  two  months,  then  cautiously  adducts  a  little 
and  fixes  again. 

He  puts  a  high  boot  on  the  foot  of  the  sound  side  (in 
unilateral  cases),  lets  the  patient  run  about  from  the  first,  and 
calls  the  whole  proceeding  '  Die  Lorenzsche  funktionelle 
Belastungsmethode.'  His  plan  is  a  scientific  and  a  practical 
one,  but  he  has  perhaps  made  a  mistake  in  writing  a  60-page, 
large  8vo,  small  print  pamphlet  to  demonstrate  that  all 
was  darkness  in  the  non-operative  treatment  of  congenital 
hip  dislocation  till  the  light  of  his  method  burst  on  the 
world.  The  world,  in  so  far  as  it  is  represented  by  his 
German  brother- surgeons,  has  proved  a  little  ungrateful,  not 
to  say  resentful ;  and  Signor'  Pad,  after  being  elaborately 
stripped  by  Lorenz  of  all  other  merit,  is  magnanimously 
pronounced  by  him  to  have  been  the  first  to  invent  a 
'  surgical '  non-operative  treatment  for  the  affection — i.e.  a 
;!^etp-urgical  treatment.  But  Paci  is  not  thereby  soothed — 
pacified  I  was  about  to  say.  To  read  that  one  method  is 
'  surgical '  and  another  not  should  always  excite  our  sus- 
picion. If  a  cranium  could  be  trephined  best  with  the  foot 
clad  in  a  steel-shod  boot,  the  foot  ought  to  be  used.  It  is  not 
the  hand,  but  the  mind,  which  dignifies  a  mode  of  operating. 

It  is,  also,  scarcely  more  than  guesswork  to  assert  that 
getting  about  on  the  limb  will  deepen  the  acetabulum  by 
thrusting  the  femoral  head  into  it.  Probably  all  the  methods 
which  keep  the  femoral  head  safe  in  the  acetabulum  act 
about  equally  well. 

At  the  same  time,  I  believe  Lorenz's  method  to  be  a 
good  one,  and  his  industry,  his  powers  of  observation,  and  his 
great  experience  will  dispose  most  surgeons  to  try  it. 

Let  us  now  consider  the  choice  of  treatment.  For  this 
purpose  cases  must  be  classified,  and  especially  according 
to  age. 

1.  In  children  of  one  to  four  or  five,  or  even  six,  years  of 
age  an  acetabulum  may  be  expected  to  exist,  and  a  fair-sized 
femoral  head  and  neck  can  nearly  always  be  felt. 
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In  these  a  non-operative  treatment  should  be  employed, 
according  to  the  rules  of  Lorenz,  of  Schede  and  Miculicz,  or 
of  Paci.  There  are  obviously  various  modes,  such  as  any 
intelligent  surgeon  should  be  able  to  devise,  of  fulfilling  the 
essential  indications  of  this  treatment.  These  indications 
are :  (1)  to  get  the  head  down  and  forwards  over  the  edge  of 
such  acetabulum  as  still  exists ;  (2)  to  keep  it  there  for  some 
months ;  (3)  to  then  exercise  it  cautiously  in  its  new  place 
until  both  joint  and  muscles,  especially  abductor  muscles, 
are  strong. 

2.  In  older  children  and  young  adolescents,  in  whom 
practically  no  acetabulum  exists,  the  X-rays  can  be  usefully 
employed  to  accurately  determine  the  state  of  the  case.  They 
showed,  in  one  of  my  cases,  now  under  treatment,  a  distinct 
though  shallow  acetabulum  when  none  could  be  felt  or  made 
out  in  any  other  way,  the  patient  being  ten  years  old. 

In  such  the  capsule  may  have  become  hourglass-shaped, 
the  head  and  neck  smaller  and  more  misshapen.  (Here 
again  the  X-rays  are  useful.)  And  generally  an  operation  is 
indicated.  The  method  of  Lorenz  should  be  preferred.  But 
I  think  the  straight  head  of  the  rectus  should  be  cut,  and 
extension  by  very  considerable  weights,  .up  to  14  or  even 
20  lb.,  should  be  used  for  a  month  before  the  new  acetabulum 
is  cut  out  or  deepened. 

3.  In  still  older  cases,  in  whom  not  only  no  acetabulum  may 
exist  and  the  capsule  be  quite  hourglass-shaped,  but  the  head 
and  neck  of  the  femur  may  be  turned  directly  forwards  instead 
of  inwards  as  normally,  or  even  may  be  absent  altogether. 

These,  again,  should  be  operated  on.  When  the  head 
and  neck  are  absent  or  almost  sessile,  Ogston's  operation 
should  be  done. 

But  when  there  is  a  fair-sized  though  very  wrongly  directed 
head  and  neck,  the  direction  should  be  first  corrected  by 
osteotomy,  and  then  the  steps  of  Lorenz's  operation  followed. 
Should  ankylosis  occur  in  a  position  of  slight  abduction,  so 
much  the  better,  at  least  in  unilateral  cases.  Wliere  there  is 
much  atrophy,  and  weakness  and  paralysis,  or  pseudo-paralysis, 
of  the  limb,  with  pain  and  disability  in  walking,  the  question 
arises  whether  ankylosis  should  be  deliberately  sought  and 


302 


orthopjEBic  surgery 


the  cartilage  removed  from  the  femoral  head.  Each  case 
should  be  judged  on  its  own  merits.  Many  considerations 
have  to  be  weighed,  such  as  those  of  age,  sex,  occupation, 
social  position,  health,  suitability  for  appliances,  means,  &c. 
When  for  any  reason  the  above-mentioned  treatment  cannot 
be  recommended,  or  will  not  be  submitted  to,  appHances 
must  be  used.  No  really  effective  one  has  yet  been  devised 
which  in  an  adult,  or  even  an  adolescent,  will  permit  walking, 
and  at  the  same  time  prevent  the  trochanter  from  slipping 
up  at  each  step,  unless  the  common  crutch  or  walking-stick 
can  be  counted  as  such.  Sometimes  a  combination  of  crutch 
and  side-irons  is  used.  Mr.  Benham  showed  me  one  on  a 
patient  of  his,  who  seemed  to  be  well  pleased  with  it.  In 
paralytic  cases,  when  the  knee  is  affected  and  the  extensors 
weak,  a  leather  thigh-and-knee  case  should  be  combined  with 
hip  irons. 

Coexistent  talipes  equinus  or  equino-varus  is  seldom 
in  need  of  surgical  treatment.    Its  action  is  compensatory. 

It  need  hardly  be  said  that  double  congenital  cases  present 
more  difficult  problems  of  treatment  than  single  ones.  But 
the  principles  on  which  relief  or  cure  should  be  sought  are 
mainly  the  same.  Even  in  adult  patients  with  the  double 
affection  ankylosis  should  be  avoided,  at  least  on  one  side, 
while  it  may  be  beneficially  (so  far,  at  least,  as  the  power  of 
standing  erect  and  walking  well  goes)  sought  on  the  other. 

In  younger  cases  complete  reduction  is  as  possible  in 
double  as  in  single  cases,  though  the  lordosis  and  the  limping 
are,  at  best,  not  so  thoroughly  removed. 

Paralytic  Dislocation  of  the  Hip 

This  subject  is  noticed  in  the  chapter  on  '  Infantile  Paraly- 
sis.' It  is  referred  to  again  because  of  the  striking  resemblance, 
if  not  identity,  in  apparent  characters  of  '  congenital '  and 
paralytic  dislocations.  I  have  referred  in  the  present  chapter 
to  Verneuil's  views  as  to  the  paralytic  origin  of  *  congenital ' 
dislocations.  "Whether  the  latter,  or  a  small  or  a  large 
proportion  of  them,  are  of  paralytic  origin — are,  in  fact,  cases 
in  which  infantile  paralysis  has  retrogressed  to  the  point  of 
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disappearance— or  whether  they  are  not,  there  remain  a  few 
words  to  be  said  about  hip  dislocation  in  limbs  undoubtedly 


Figs.  165,  166. — Infantile  Paralysis  in  a  Young  Man,  affecting  the  Left 
Lower  ExTREmTY.  Paralytic  Dislocation  of  Hip.  The  head  of  the 
femur  lies  directly  in  front  of  the  great  trochanter,  and  its  position  can  be 
plainly  seen  in  the  second  ligure.  The  appearances  are  practically  identical 
with  those  presented  by  a  '  congenital  dislocation.'  Of  the  two  white 
patches  on  the  hip,  the  lower  and  posterior  is  the  skin  over  the  great  tro- 
chanter, the  upper  and  anterior  the  skin  over  the  femoral  head.  (From  a 
patient  of  Dr.  Andrew  Elliot's  and  mine.) 
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showing  imsistent  sifpits  of  infantile  j^aralysis.  The  sketches 
and  photographs  iUustrate  such  cases. 

It  is  only  when  the  displacement  is  dorsal  that  the  up  and 
down  mobility  recalls  congenital  dislocation.  In  infrapubic 
and  obturator  cases  the  head  of  the  femur  lies  more  or  less 
firmly  in  a  new  socket ;  the  thigh  may  be  abducted,  and  is 
generally  more  or  less  flexed,  with  more  or  less  shortening  of 
the  muscles  descending  from  the  superior  and  inferior  anterior 
iliac  spines  and  of  the  neighbouring  fascia  lata. 

Such  cases  are  probably  due  to  the  head  of  the  femur 
slipping  out  of  its  socket  some  time  before  the  little  patient 
begins  to  stand  or  walk.  The  first  patient  I  ever  had  in  this 
condition  was  a  girl  six  years  old  with  infantile  paraplegia, 
who  had  never  stood  in  her  life.  The  left  hip  was  dislocated 
in  front  of  the  thyroid  foramen.  Both  hip  and  knee  were 
flexed,  the  latter  to  a  right  angle.  I  had  just  straightened 
out  the  knee  after  cutting  the  ham-strings,  and  applied  a 
straight  splint,  when,  to  my  surprise,  the  limb  stuck  out  m 
the  air  at  an  angle  of  45°,  and  the  heel  only  remained  on  the 
table  when  it  was  held  down.  I  then,  for  the  first  time, 
noticed  the  dislocation.  I  brought  the  limb  into  a  line  with 
the  body  by  osteotomy  between  the  trochanters.  With  a 
suitable  apparatus  she  was  soon  walking  about.  Osteotomy 
was  preferable  to  free  division  of  muscles,  &c.,  as  it  did  not 
further  weaken  the  already  paralytic  and  feeble  limb. 

The  appliance  used  was  a  poroplastic  jacket,  with  outside 
irons  descending  on  both  limbs  down  to  sockets  in  the  boot 
heels.  It  has  been  said  already  that  the  case  was  paraplegic. 
The  power  still  remaining  in  the  muscles  vapidly  increased 
with  exercises. 

It  was  in  a  one-sided  case  of  this  description  that  Karewski 
did  the  first  operative  reduction  on  record  of  a  dislocated  hip. 
It  need  not  be  pointed  out  that  such  a  case  is  more  favourable 
for  the  purpose  than  one  of  dorsal  dislocation,  as  reduction 
tends  rather  to  shorten  than  to  lengthen  the  limb  and  its 
muscles. 

The  treatment  of  dorsal  paralytic  dislocations  would  be 
exactly  the  same  as  that  indicated  for  congenital  dislocations 
but  for  the  complications  often  present  in  the  former,  such 
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as  loose  knee  with,  paralj^sed  extensors,  club-foot,  &c.  It  is 
necessary  to  consider  each  case  by  itself.  It  is  always  desir- 
able to  stiffen  a  loose  knee,  either  by  a  leather  case  or  by  side- 
irons  with  a  ring-bolt,  or  by  operation  ;  but  a  talipes  equinus 
may  often  be  let  alone,  with  advantage,  owing  to  its  affording 
compensatory  increase  in  length  of  the  extremity. 

The  most  severe  cases  may  require  a  combination  of  an 
appliance  reaching  from  the  waist,  if  not  from  the  thorax,  to 
the  heel,  with  a  high  boot  and  a  crutch  as  well.  The  wasting 
and  shortening  of  such  limbs  are  usually  very  marked. 

In  no  case  that  I  have  ever  seen  do  I  think  an  ordinary 
excision  of  the  femoral  head  and  neck  would  have  been  correct 
practice,  though  that  operation  has  been  done  for  the  condi- 
tion. I  have  seen  adults  in  which  Ogston's  operation  would 
have  been  applicable ;  but  because  of  their  complications  I 
forbore  to  press  it,  except  in  one  instance.  But  the  patient,  a 
young  woman,  declined  operation,  mainly  because  the  appli- 
ance— a  leather  and  steel  one  from  hip  to  heel,  and  stiff  at  the 
knee— answered  as  well  as  she  desired. 

If  the  dislocated  hip  itself  is  to  be  attacked,  it  should  be 
dealt  with  as  nearly  as  possible  as  if  it  had  been  '  congenitally  ' 
dislocated  ;  that  is  to  say,  the  head  brought  down,  and  the  old 
acetabulum  deepened  or  a  new  one  made,  and  the  joint-capsule 
divided  as  much  as  may  be  necessary,  but  the  muscles  spared 
as  far  as  is  found  consistent  with  effecting  the  reduction. 

These  cases  are  also  often  well  adapted  for  anthrodesis. 
(See  chapter  on  '  Infantile  Paralysis..') 
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CHAPTEE  XV 


COXA  VARA  OF  ADOLESCENTS 


Definition. — A  deformity  of  the  upper  epiphysial  region 
of  the  femur  in  which  the  head  of  that  bone  sinks  to  a  lower 
level  than  normal,  in  extreme  cases  almost  touching  the 
lesser  trochanter.  Coxa  vara  has  been  named  also  *  curva- 
ture of  the  neck  of  the  femur,'  while  the  terms  '  bending ' 
and  *  incurvation  '  have  also  been  used  instead  of  curvatm-e. 
'  Coxa  vara  '  has  the  merit  of  being  short  and  handy.  Objec- 
tions can  easily  be  taken  to  it;  and  an  attempt,  which 
appears  to  me  mistaken,  has  been  made  to  limit  it  to  a 
particular  form  of  the  deformity  evidently  not  different  in 
nature  from  others,  and  corresponding  in  most  symptoms. 
It  is  not  likely  that  so  handy  a  name  as  coxa  vara  will  be 
displaced  by  any  phrase  including  seven  words. 


In  coxa  vara  the  upper  border  of  the  neck  of  the  femur 
is  longer  than  normal,  and  the  lower  border  shorter  than 
normal  (see  figs,  167,  168,  169,  and  171). 


Fig.  167. — Diageam  of  Postemok  View  in  Coxa  Vmu. 
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In  well-marked  specimens  the  difference  is  very  great ; 
e.g.,  the  upper  border  of  the  neck  may  be  of  three  times  the 


Fig.  168. — Diagram  of  Anteeiok  View  in  Coxa  Vaea.  These  diagrams 
are  based  on  Kocher's  engravings  ('Deutsche  Zeitschrift,' Bd.  xxxviii. 
p.  536,  1894). 


Fig.  169. — View  op  Specimen  from  Coxa  Vara  (from  above). 
Pen-and-ink  sketch  after  Kocher's  engraving. 


Fig.  170. — Specimen  from  Coxa  Vara.    View  from  below.    (After  Kocher.) 
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normal  length.   A  necessary  corollary  of  this  is  that  the  neck 


Fig.  171. — Coxa  Vara.    Posterior  view  of 
head  of  femur,  &c.    (After  Hoffa.) 


Fig.  172.— Coxa  Vara.  View  of 
head  of  femur,  &c.,  from  above. 
(After  Hoiia.) 


than 


is  more  horizontal 
normal ;  or  it  may  even 
descend  so  as  to  place  the 
head  at  a  lower  level  than 
the  trochanter,  instead  of 
ascending  in  the  usual 
way.  Further,  the  articu- 
lar surface  of  the  head 
looks  downwards  instead  of 
upwards  and  inwards. 

And  there  is  another 
remarkable  and  practically 
important  change.  The 
neck  is  bent  in  a  hori- 
zontal as  well  as  in  a  per- 
pendicular plane,  with  the 
convexity  forwards  (figs.  170 
Coxa  vara  does  not  consist  of  a  mere  diminution 


Fig.  173.— Diagram  or  Upper  Epiphysial 
Begion  of  Femur  with  Epiphyses  in 
situ.  (From  a  Specimen  in  the  Eoyal 
College  of  Surgeons.) 


and  172). 


Fio.  174.— Case  of  E.  B.   Back  view,  showing  also  Scoliosis  and  Genu  Valgum. 
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of  the  angle  formed  by  the  long  axis  of  the  neck  with  the  long 
axis  of  the  shaft  of  the  femur. 

The  horizontal  change  is  perhaps  not  constant.  It  mani- 
fests itself  clinically  by  producing  eversion  and  diminished 
range  of  inversion  of  the  limb.  Now,  cases  have  been  reported 
in  which  the  reverse  is  said  to  have  been  observed.  In  such 
we  may  infer  that  the  neck  of  the  femur  was  not  curved  in  a 
horizontal  plane,  or  at  least  not  curved  with  the  convexity 
forwards. 

Hofmeister  arranged  a  collection  of  recorded  cases  (fifty- 
five  in  number)  into  three  groups  : — 
I.  With  no  outward  rotation. 
II.  With  limb  outwardly  rotated. 
III.  (Bare,  only  three  cases)  With  inward  rotation. 


Fig.  175. — Section  showing  Stuuctuee  of  Neck,  &c.,  in  Coxa  Vaba. 
(From  Frazer,  after  Schulz.') 


Groups  I.  and  II.  have  no  sharp  line  of  demarcation.  No 
one  but  Hofmeister  himself  had,  up  to  the  date  of  his  paper, 
met  with  examples  of  Group  III.  In  one  striking  case  of  his, 
in  which  both  limbs  were  affected,  one  belonged  to  Group  I. 
and  the  other  to  Group  III. 

Coxa  vara  is,  in  fact,  as  I  said  in  describing  the  first  case 
ever  recognised  clinically,  a  deformity  of  '  the  upper  epiphysial 
region  of  the  femur.' 

The  deforming  influence  sometimes  extends  a  considerable 

'  Zcitschr.  filr  ortlwpiid.  Chirurg.  1891,  Bd.  1. 
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way  down  the  shaft,  exactly  as  in  genu  valgum  it  sometimes 
affects  and  curves  the  lower  third  or  half  of  the  shaft. 

When  a  perpendicular  section  is  made,  the  strongest  and 
most  compact  part  of  the  bone  is  seen  to  be  not  the  lowest 
part  of  the  neck,  but  the  upper  part,  near  the  epiphysial 
cartilage,  on  both  the  distal  and  proximal  side  of  that  carti- 
lage.   The  articular  cartilage  is  either  unchanged,  as  in 


Fig.  176. — Section  showing  Structube  of  Nobmal  Neck,  &c.,  of  Femub. 
(From  Frazer,  after  Schulz.) 

Miiller's  case,  or  thinned  in  the  centre  of  the  head  and  thick 
round  its  borders,  as  in  Kocher's  case. 

Usually  there  are  no  osteophytic  growths,  and,  with  the 
exception  of  my  own  case,  no  recent  signs  of  rickets  have 
been  seen  on  microscopic  examination,  perhaps  because  the 
rachitic  process  was  over,  though  leaving  the  resulting  de- 
formity behind.'   But  very  frequently  other,  probably  rachitic, 

'  A  microscopic  examination  of  the  wedge  of  bone  removed  in  my  case 
was  made  by  Dr.  W.  S.  Colman,  then  house  physician  at  the  West  London. 
It  showed  '  exactly  such  changes  as  are  seen  in  bones  known  to  be  affected 
with  rickets.' 

Deformity  of  the  upper  end  of  the  femur,  inchiding  increased  angularity 
of  the  neck,  has  been  recognised  for  many  years  as  a  common  symptom  of 
general  rickets  in  young  children.    Jenner  referred  to  its  commonness  in  his 
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deformities  coexist.  In  ray  first  case  there  were  genu  valgum 
and  scoliosis.  The  coexistence  of  these  deformities  first 
suggested  to  me  the  correct  diagnosis  of  my  first  case.  It 
also  appeared  to  Miiller  an  argument  in  favour  of  the  rachitic 
origin  of  coxa  vara.  On  the  other  hand,  to  Kocher  it  meant 
simply  an  argument  in  favour  of  the  '  Belastungstheorie.' 

Writers  who  do  not  beheve  in  the  relation  of  rachitis 
adolescentium  to  coxa  vara  seem  to  have  curious  ideas  of 
what  are  the  usual  symptoms  of  the  former  affection.  For 
instance,  one  author  says  of  a  case  he  is  reporting  :  *  No 


Pigs.  178.  and  179  indicate  the  facial  peculiarity  I  have  twice  noticed  in  con- 
nection with  coxa  vara.    Both  illustrations  are  from  the  same  patient. 


evidence  of  rickets ;  genu  valgum  present  on  both  sides  ' !  ^ 
Surely  the  conjunction  of  coxa  vara  and  genu  valgum  is  itself 
evidence  of  rickets,  though,  of  course,  not  conclusive. 

Adolescents  attacked  with  rickets  do  not  present  the  same 
cHnical  picture  as  infants.  They  are  not  visibly  rachitic  in 
every  bone.  They  are  not  pot-bellied,  bow-legged,  beaded- 
ribbed,  &c.,  any  more  than  they  are  unable  to  walk,  and 
collapse  in  the  sj)ine  when  they  sit  down.  The  older  a  person 
is  when  attacked  with  rickets,  the  more  limited  and  locahsed 
are  his  resultant  deformities  likely  to  be. 

Another  thing  which  I  have  twice  distinctly  noticed  in 

Lectures.  What  has  attracted  so  much  attention  in  the  last  ten  years  is  the 
deformity  when  observed  in  adolescents,  with  few  or  no  other  signs  of  rickets 
elsewhere. 

'  Frazer,  op.  cii. 
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cases  of  my  own,  and  believe  I  can  trace  in  the  portrait  given 
by  Kocher  of  one  of  his  cases,  is  an  alteration  in  shape  of  the 
bones  of  the  face  and  forehead.    I  do  not  like  to  call  it  a 


Fig.  180. — Skiageam  (back  view),  Left  Coxa  Vaea,  Male,  tet.  18.  The  left 
femoral  neck  is  horizontal.  The  right  neck  (its  lower  margin  is  shown 
distinctly  in  the  original  skiagram)  is  oblique.  The  pelvis  is  horizontal, 
and  the  right  lesser  trochanter  is  seen  an  inch  lower  than  the  left.  Both 
negative  and  process  block  untouched  by  either  skiagrapher  or  engraver. 
Compare  with  fig.  181. 


deformity.  It  is  not  necessarily  unpleasing.  It  is  most 
marked  in  the  case  of  E.  E.  The  facial  bones  seem  thin  and 
expanded,  especially  in  the  orbital  and  nasal  regions.    I  do 
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not  say  that  they  are  thin,  only  their  appearance  of  expansion 
suggests  it.  The  orhits  are  shallow  and  the  eyeballs  inclined 
to  be  prominent.    The  ridge  of  the  nose  does  not  rise  sharply. 


Fig.  181. —  This  is  the  same  skiagram  as  fig.  180,  but  retouched  by  the  en- 
graver in  the  usual  way.  I  give  it  as  an  example  of  how  such  retouching 
falsifies.  The  right  great  trochanter  is  quite  imaginary.  It  can  be  seen 
in  the  original  skiagram  much  lower  (the  right  femur  is  quite  normal), 
but  its  shadow  is  too  faint  for  process  reisroduction.  Nine  skiagrams  out 
of  ten  reproduced  in  medical  journals  and  books  are  faked  up  in  this 
way. 


In  fact  there  is  a  lowness  of  relief  about  the  features,  but 
something  essentially  different  from  the  ordinary  '  flat  face.' 
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Symptoms. — Pain  in  the  hip,  brought  on  or  increased  by 
walking,  is  almost  always  the  first  symptom  noticed.  This 
pain  may  extend  down  to  the  knee ;  which  is  perhaps  one 


Fig.  182. — Case  oi*'  jiedium  sevk- 
KiTY.  Front  view  of  same  case 
as  fig.  183.  The  chief  symptoms 
were  great  limitation  of  flexion 
and  adduction  and  fatigue  of 
the  right  Umb  after  walking  a 
mile  or  less,  dating  from  the 
age  of  fourteen. 


Fig.  183. —  Coxa  Vaka  of  the  Eight 
Hip.  Skiagram  showed  the  femo- 
ral neck  horizontal.  Shortening 
compensated  in  this  case  by  in- 
creased growth  below  the  knee. 
Difference  of  level  in  trochanters 
is  shown  and  slight  right  genu 
valgum.    Youth  of  eighteen. 


reason  why  these  cases  have  been  so  often  confounded  with 
hip  disease.    Soon  afterwards  the  patient  begins  to  limp,  and 
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soon  tires  on  walking.  In  bilateral  cases  the  second  hip  is 
generally  attacked  soon  after  the  first,  at,  e.g.,  an  interval  of 
three  or  four  months.  The  usual  age  at  commencement  is 
from  twelve  to  eighteen,  especially  about  fifteen. 

Eventually  the  objective  signs  appear.  The  trochanter 
rises  above  its  proper  level,  usually  with  shortening  of  the 
limb  as  a  result.  Abduction  becomes  limited  or  abolished  at 
the  hip,  flexion  also,  as  well  as  internal  rotation.  The  foot 
is  generally  more  or  less  everted.    Genu  valgum  appears.  It 


Fig.  184. —  Shows  the  crossing  of  the  knees  when  the  thighs  are  flexed 
on  the  trunk  (not  a  universal  symptom).    After  Whitman. 

is  probably  a  compensatory  curvature.  Flat-foot  and  lateral 
curvature  of  the  spine  are  occasionally  seen.  In  severe  cases 
the  movements  of  the  hip  become  extremely  limited,  so  that 
it  may  easily  be  supposed  b}'  mistake  to  be  the  seat  of  fibrous 
ankylosis.  In  a  small  proportion  of  cases  external  rather 
than  internal  rotation  is  reported  to  have  been  limited. 
Sometimes  flexion  is  comparatively  free.  The  range  of  flexion 
can  sometimes  be  increased  by  evertmg  the  limb.  Passive 
mobility  generally  seems  to  be  greater  than  active.  As  is  apt 
to  be  the  case  with  ordinary  flat-foot,  the  venous  circulation 
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is  often  not  good,  and  the  extremities  tend  to  be  rather  cold 
and  bhie  when  allowed  to  hang  down. 

When  the  thigh  is  much  adducted,  the  knees  are  thereby 
brought  one  in  front  of  the  other.  It  is  then  especially  that 
genu  valgum  is  likely  to  coexist. 

A  smgle-hip  case  limps ;  but  when  both  are  affected  the 
sufferer  waddles,  shuffling  one  knee  round  the  other  as  he 
walks.  When  the  hips  and  knees  are  flexed  in  such  a  case 
the  thighs  cross. 

Diagnosis. — My  first  case,  which  had  visited  various 
surgeons  and  hospitals,  had  been  diagnosed  as  respectively — 

Periostitis  of  the  femur  (the  trochanter  was  broader  as 
well  as  higher  than  normal). 

Other  cases  have  been  diagnosed  as 

Sarcoma  of  the  femur. 

Dislocation  of  the  femur  on  the  dorsum  ilii. 

Arthritis  adhesiva. — I  am  afraid  I  do  not  know  the  mean- 
ing of  this  term,  unless  it  means  ankylosis  secondary  to 
inflammation  of  the  joint.  According  to  Frazer,  it  was  the 
diagnosis  made  by  Kocher  of  his  first  case,  before  he  had 
excised  the  joint  and  seen  the  nature  of  the  case  explained  by 
the  specimen. 

SeiKiration  of  epiphysis. — I  have  seen  a  case  exhibited  at 
a  society  as  one  of  separation  of  epiphysis,  and  when  I  asked 
for  the  points  which  distinguished  it  from  coxa  vara,  the 
distmguishing  symptoms  pointed  out  to  me  were  exactly 
those  of  coxa  vara.  This  case,  or  rather  the  skiagrams  of 
it,  are  published  as  a  case  of  separation  of  epiphysis.  I  have 
tried,  unsuccessfully,  to  see  the  patient. 

Congenital  dislocation. — The  waddling  gait  suggests  the 
mistake.  The  looseness  of  the  joint  in  most  cases  of  con- 
genital dislocation  contrasts  with  the  stiffness  of  coxa 
vara. 

Coxa  vara  contrasts  with  hip-disease  in  the  following  points  : 
Gentle  passive  movements  and  pressing  the  head  into  the 
acetabulum  are  not  painful.  There  are  no  startings  at 
night.  As  a  rule,  wasting  of  the  thigh  is  much  less  marked, 
though  not  absent.  The  head  can  be  felt  in  the  acetabulum, 
however  high  the  trochanter  may  be,  and  it  is  not  tender 


818 


0BTH0P2EDIC  SUBGEBY 


to  direct  pressure.  Pain  is  easily  relieved  by  rest  without 
fixation. 

Eontgen's  rays  are  of  the  greatest  value  in  finally  settling 
the  diagnosis.  The  skiagram  should  be  studied  in  connec- 
tion with  the  general  clinical  picture  presented  by  the  case. 
Nothing  is  more  misleading  than  a  skiagram  studied  by  itself. 

Pkognosis. — The  disease  is  progressive  at  first,  but  tends 
ultimately  to  come  to  a  stop.  The  deformity  remains.  In 
the  worst  cases,  not  only  is  there  great  shortening,  but  the 
joint  is  so  stiff  that  the  patient  has  difficulty  in  lacing  his 
boots  and  in  sitting  down  comfortably,  especially  on  a  low 
chair,  and  is  easily  fatigued  by  walking.  The  general  health 
does  not  suffer,  except  indirectly  through  pain  and  want  of 
exercise. 

Treatment. — An  obvious  indication  is  to  restore  as  far 
as  possible  the  natural  shape  of  the  bone  by  osteotomy. 
Another  is  to  relieve  the  pain  by  rest.  A  third  is  to  increase 
the  range  of  movements  by  passive  exercises,  and  even  by 
forcible  movements  under  anaesthesia.  One  of  my  patients 
said  he  was  thus  benefited  by  a  bone-setter,  who,  I  need  not 
add,  was  quite  mistaken  as  to  the  nature  of  the  case  he  had 
to  deal  with.  .  Palliative  measures  are  rest  in  bed,  with  or 
without  extension.  Two  or  three  weeks  generally  suffice  to 
remove  the  pain  and  some  of  the  stiffness.  In  old-standing 
cases  iodide  of  potassium  and  salicylate  of  soda,  as  well  as 
the  systematic  use  of  purgatives  and  massage,  might  be  also 
tried.  I  am  referring  to  middle-aged,  or  at  least  cases  of, 
say,  ten  years'  standing,  in  which  there  is  sometimes  a 
suspicion  of  complication  by  gout  or  rheumatism.  In  the 
early  years  of  the  case,  sea  air,  Parrish's  food,  and  other 
anti-rachitic  remedies  should  be  tried.  It  is  impossible  to  say 
when  such  treatment  ceases  to  be  useful.  Although  I  think 
that  the  influence  of  weight  pressure  is  a  factor  that  has  been 
greatly  exaggerated  in  explaining  this  deformity,  I  think 
carrying  weights  to  the  extent  of  causing  fatigue  should  be 
avoided,  and  that,  if  the  patient's  occupation  necessitates  this, 
he  had  better  change  it.  None  of  my  own  cases  followed 
occupations  requiring  them  to  carry  weights. 

The  relief  of  pain  and  stiffness  by  rest  is  apt  to  prove  of 
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only  temporary  value.  Both  are  liable  to  recur  after  ex- 
posure to  fatigue  or  on  the  occurrence  of  damp  weather. 
Massage  is  frequently  recommended.  It  can  at  best  only 
relieve  aching  and  lessen  stiffness.  It  cannot  affect  the 
deformity. 

Opeeative  Treatment. — In  some  of  the  earlier  cases  a 
mistaken  diagnosis  led  to  the  excision  of  the  head  and  neck 
of  the  femur  and  part  of  the  trochanters.  As  the  joint  is 
practically  healthy,  excision  is  now  pretty  generally  con- 
demned. The  original  excisions  served  a  useful  purpose, 
however,  because  they  furnished  the  specimens  from  which 
first  Miiller,  and  afterwards  Kocher,  gave  accurate  accounts  of 
the  anatomy  of  the  disease. 

What  is  to  be  thought  of  reports  like  the  following  (a 
reference  to  one  of  Schneider's  cases)  ?  '  Patient  limps,  but 
has  no  pain.  Treatment :  Resection  of  the  hip-joint.  The 
patient  was  discharged  cured.'  Cured  !  What  of  ?  Not  of 
the  limp,  we  may  be  sure  ;  not  of  the  adduction  either,  unless 
bony  ankylosis  ensued ;  nor  of  the  shortening.  Increased 
mobility  may  have  been  obtained,  but  at  the  expense  of  in- 
creased weakness  and  diminished  length. 

The  practical  question  at  present  is,  how  and  where  to  per- 
form osteotomy.  '  Kocher,  Hofmeister,  and  others  have  ad- 
vised a  subtrochanteric  osteotomy,'  writes  Frazer.  He  might 
have  added  that  subtrochanteric  osteotomy  had  been  per- 
formed for  coxa  vara  some  years  before  by  myself.  It  has 
recently  been  done  and  strongly  recommended  by  Watson 
Cheyne.  I  removed  a  wedge.  The  patient  herself  was  much 
pleased  with  the  result,  mainly  because  it  greatly  diminished 
the  shortening.  Watson  Cheyne  directed  his  attention  chiefly 
to  remedymg  the  eversion,  and  effected  great  improvement. 
He  used  a  silver  plate  and  steel  pins  to  fix  the  fragments  in 
the  corrected  position.  The  seat  of  the  deformity  being 
mainly  above  the  trochanter,  the  obvious  indication  would  be 
for  supra-trochanteric  osteotomy,  but  for  the  comparative 
depth  and  difficulty  of  controlling  the  upper  fragment,  con- 
sisting only  of  the  head  and  part  of  the  neck,  after  that 
operation.  It  has  been  recommended  by  Kraske,  whose 
operation  consists  of  the  removal  of  a  wedge  from  the  neck, 
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with  the  base  upwards,  through  anterior  longitudinal  incision. 
Budinger  says  linear  supra-trochanteric  osteotomy  does  just 
as  well,  if  the  limb  be  kept  well  abducted  and  everted  during 
the  after-treatment.  My  experience  of  osteotomy  in  general 
is  that,  if  the  operator  be  a  practised  osteotomist,  a  better 
result  can  generally  be  obtained  from  a  wedge  than  from  a 
linear  osteotomy,  except  where,  as  in  Macewen's  operation 
for  genu  valgum,  the  bone  is  comparatively  deep  and  slender 
and  the  correction  desired  very  simple.    The  neck  of  the 


Fig.  185.  Fm.  186. 


femur  is  deep  and  slender,  but  the  correction  desired  is  not 
simple.  The  abnormally  great  length  of  the  upper  border  of 
the  neck  of  the  femur  invites  strongly  to  a  wedge  osteotomy. 
But  it  must  be  remembered  the  lower  border  of  the  femoral 
neck  is  also  abnormally  short.  No  operation  hitherto  de- 
vised would  cure  the  shortness,  which  constitutes  a  part  of 
the  deformity  of  great  practical  importance. 

If  the  problem  were  merely  one  of  joiner}^  such  a  pro- 
cedure as  the  following  might  be  adopted.  The  femur  would 
be  divided  obliquely,  from  without  inwards  and  downwards, 
just  above  the  lesser  trochanter.  The  outer  surface  of  the 
upper  fragment  (d,  fig.  185)  would  be  cut  off  and  turned  up- 
wards with  the  muscles,  which  would  be  left  attached  to  it. 
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Then  the  surface  a  b  would  be  brought  down  into  the  original 
position  of  b  c,  and  fixed  there  with  pins.  The  result,  as 
shown  in  fig.  186,  would  be  to  bring  back  the  articular  surface 
of  the  femoral  head  almost  into  its  normal  position.  To 
make  the  articular  surface  look  sufficiently  forward,  i.e.  to 
remove  the  evil  effect  of  the  horizontal  curve  in  the  femoral 
neck,  a  wedge  with  the  convexity  forward  would  also  have 
to  be  removed  from  either  the  lower  fragment  at  b  c,  or  the 
upper  at  A  B.  Otherwise  the  external  rotation  of  the  limb 
would  have  to  be  corrected  by  a  separate  simple  osteotomy, 
done  after  the  first  osteotomy  was  recovered  from.  Mere 
rotation  inwards  of  the  limb  would  disturb  the  fit  of  the 
fragments,  if  done  as  a  part  of  the  first  osteotomy.  But 
surgery  is  not  mere  joinery,  and  such  an  operation  as  I 
have  sketched  out  would  never  be  popular  with  practical 
surgeons.  If  carelessly  or  awkwardly  done,  there  would  be 
risk  of  imperfect  fixation,  and  even  of  splitting  the  bone,  in 
fixing  the  pins.  Nevertheless  the  operation  is  a  practicable 
one,  and  properly  executed  would  almost  certainly  give  a  first- 
class  result,  better  than  any  got  from  simple  osteotomy. 

Pins  are  extremely  useful  in  fixing  bony  fragments  after 
either  fracture  or  osteotomy ;  but  they  should  never  be 
trusted  to  alone.  They  should  be  properly  supported  by  splints, 
bandages,  and  extension  apparatus.  And  the  action  of  these 
should  be  carefully  superintended.  The  pins  should  be  made 
of  thickly  silver-plated  steel.  The  holes  for  them  should  be 
bored  by  sufficiently  large  gimlets  or  American  bits,  as  the 
insertion  by  force  of  pins  into  small  holes  will  result  in 
splitting  the  bone.  Of  course,  when  the  bone  is  soft  and 
tough  and  the  pin  small  in.  diameter,  a  bradawl  suffices  for 
boring. 

HiSTOEicAL. — My  chief  object  in  adding  a  few  words  under 
this  head  is  to  make  a  small  claim  for  priority.  The  position 
as  regards  this  point  was  clearly  and  concisely  put  by  Ernst 
Miiher,  of  Stuttgart,  in  the  '  Centralblatt  fiir  Chirurgie  '  for 
September  1,  1894.  His  first  work  on  the  subject  appeared 
in  Bruns'b  'Beitriige  zur  klin.  Chir.,'  published  in  November 
1888.  He  reported  therein  two  cases  in  which  the  head, 
neck,  and   part  of  the  trochanteric  region  of  the  femur 
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had  been  excised ;  he  gave  a  very  good  description  of  the 
cHnicJil  histories  and  of  the  specimens,  and  expressed  the 
opinion  that  the  affection  was  of  rachitic  origin.  Afterwards 
V.  Lauenstein/  Hoffa,^  Eotter,'*  all  in  1890,  and,  later,  Hof- 
meister  '  and  others,  published  additional  cases  and  described 
fresh  specimens. 

Then  Kocher,  in  1894,  published  a  paper — '  Ueber  Coxa 
vara,  eine  Berufskrankheit  der  Wachstumperiode  ' — of  the 
highest  intrinsic  value,  but  doing  scant  justice  to  Miiller  and 
others. 

Miiller  wrote  ('  Centraibl.  fiir  Chir.,'  September  1,  1894, 
p.  818)  :  '  Even  if  Kocher  had  not  read  my  work  in  the  original, 
the  others'  (viz.  the  papers  of  Hoffa,  Lauenstein,  &c.), 
'  which  all  referred  to  mine,  could  not  have  escaped  his 
observation.' 

And  further :  '  Kocher  has,  therefore,  no  right  to  assert 
that  he  published  his  cases  without  knowing  anything  about 
my  work  ;  since  otherwise  he  lays  himself  open  to  the  re- 
proach of  not  inspecting  (surgical)  literature,  which  is  the 
first  thing  which  an  author  should  do  before  he  describes  a 
new  disease.' 

Kocher  defended  himself  with  his  usual  ability,  but  not, 
I  think,  with  complete  success.  He  persuaded  himself  (I 
think  erroneously)  that  his  cases  differed  essentially  from 
Miiller's,  and  that,  because  they  presented  at  the  hip  certain 
analogies  with  the  changes  at  and  near  the  ankle  in  talipes 
varus,  only  cases  precisely  like  his  ought  to  be  called  '  coxa 
vara.' 

I  must  now  point  out  that  Miiller  himself  could  scarcely 
have  exhaustively  '  inspected  surgical  hterature  '  before  pub- 
lishing ;  because  what,  to  him  at  least,  should  have  been 
obviously  a  case  of  coxa  vara  was  pubhshed  by  me  in  the  first 
number  of  the  '  Illustrated  Medical  News  '  (of  date  September 
29,  1888.    Miiller's  first  publication  appeared  the  following 

'  A.rcUv  f.  klin.  Chir.  1890,  xl.  p.  244. 

Milnch.  mecl.  Wochenschrift,  1890,  32. 
-  Zcit.  f.  orthoiKid.  Chir.  1890,  Bd.  i..  Heft  1. 
■'  Beitrikjc  zur  klin.  Chir.  1894,' Bd.  xii.  245. 

Deutsche  Zeit.f.  Chir.  1894,  xxxviii.  521. 
"  Deutsche  Zcit.  f.  Chir.,  Bd.  xl.  1895,  p.  411. 
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November) .  My  paper  was  entitled  '  A  Case  of  Eachitis 
Adolescentium  in  which  the  disease  was  for  several  years 
localised  in  the  trochanteric  and  infra-trochanteric  region  of 


1 


Fig.  187.— Sjjvere  Case  of  Coxa  V^vba.  (From  '  Illustrated  Medical 
News,'  Sept.  29, 1888.)  Skiagraphy  shows  neck  of  femur  at  acute 
angle  with  shaft,  which  is  itself  curved.  The  prominence  seen  is 
below  the  trochanter,  which  can  be  felt  higher  up  and  far  above 
the  level  of  the  head  of  the  femur,  easily  felt  from  the  front. 
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the  right  femur,  and  afterwards  attacked  the  spine ;  wedge 
osteotomy  for  the  femoral  deformity,  and  plaster-of-Paris 
jacket  for  the  spinal.' 

In  the  text  I  wrote  of  the  case  that  it  was  '  one  of  rachitis 
adolesccntium,  attacking  first  the  'ii2)per  ejnphysial  region  of  the 
femur''  (see  fig.  173),  'and  secondly,  after  some  years,  the 
epiphysial  regions  of  the  vertebral  bodies.'  Two  photographs 
attached  show  very  plainly  the  adduction  at  the  hip,  the 
aversion  of  the  foot,  the  shortening,  and  the  compensatory 
knock-knee  (figs.  174  and  187). 

My  case  was  the  first,  therefore,  in  which  the  nature  and 
seat  of  the  disease  were  diagnosed  correctly  during  life  and 
before  operation,  and  it  was  also  the  first  to  be  treated  by 
osteotomy.    An  infra-trochanteric  wedge  was  removed.' 

There  are  several  reasons  why  I  have  not  hitherto  re- 
ceived credit  for  this  :  (1)  The  next  observations  were  made 
in  Germany ;  indeed,  for  some  years  the  literature  of  the 
subject  was  purely  German.  (2)  I  did  not  make  the  mistake 
of  diagnosing  the  affection  to  be  one  of  the  hip-joint,  and 
then,  by  excising  the  upper  end  of  the  femur,  put  myself  in  a 
position  to  give  an  anatomical  description  of  the  specimen. 

(3)  I  omitted  to  give  any  clinical  account  "of  the  objective 
symptoms,  and  left  the  photographs  to  speak  for  themselves. 

(4)  The  art  editor  of  the  journal  added  a  misleading  diagram 
*  to  explain  the  nature  of  the  operation.'  I  pointed  out  its 
erroneous  nature  in  the  last  paragraph  of  my  paper,  but  in 
terms  rather  too  mild. 

Lastly,  the  journal  in  question  lived  only  two  years ;  its 
production  was  found  too  expensive.  It  was  the  largest  and 
most  copiously  illustrated  medical  journal  of  its  time. 
Various  Continental  and  American  surgeons  have  written  to 
me,  asking  for  the  loan  of  the  journal,  but  the  bound  volume 
in  my  possession  was  too  cumbrous  to  send  abroad. 

Previous  to  the  date  of  my  case  Dr.  Monks  had  given  an 
excellent  clinical  description  of  a  case  which  was  most  likely 
one  of  coxa  vara,  and  he  had,  moreover,  distinctly  recognised 

•  Frazer  writes  of  the  diagnosis  having  been  made  after  operation.  The 
text  of  my  report  proves  that  it  was  made  before.  In  fact,  it  was  made  months 
Ijefore.  -  Boston  Medical  and  Sttrgical  Journal,  November  18,  188G. 
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that  the  trochanters  had  risen  above  their  normal  level 
with  regard  to  the  heads  of  the  femora.  He  had,  however, 
believed  that  the  femoral  heads  were  also  dislocated,  and  that 
the  cause  of  the  changes  was  rheumatoid  arthritis.  Assuming 
the  case  to  be  one  of  true  coxa  vara,  I  think  Dr.  Monks  must 
have  been  mistaken  on  these  points. 

Various  pathological  specimens  had  also  from  time  to  time 
been  preserved  or  described,  but  had  been  supposed  to  be  due  to 
rheumatoid  or  to  inflammatory  changes,  or  to  traumatism.' 


Fig.  188.— Tbaumatic  Separation  of  Epiphysial^  Head  of  FEitun. 
(Howard  Marsh  on  'Diseases  of  Joints  and  Spine.') 

Lastly,  the  existence  of  coxa  vara  in  rachitic  children  had 
been  long  known ;  indeed,  it  could  be  seen  in  almost  every 
pathological  museum  of  importance.  Jenner  referred  in  his 
Lectures  to  the  great  frequency  with  which  the  upper  ex- 
tremity of  the  femur  is  deformed  by  the  rickets  of  childhood. 
It  was,  however,  reserved  for  Ernst  Miiller  to  give  the  first 

'  Zeis:  Beitrarja  zur  jmtliolog.  Anat.  vol.  i.  (1851);  Kichardson,  Trans. 
Philadelph.  Path.  Soc.  1857  :  both  references  from  Frazer. 
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complete  description  of  coxa  vara  ;  and  Kocher's  paper  is  so 
valuable  from  the  exactness  and  fulness  of  its  anatomical 
descriptions  that,  with  or  without  priority,  it  must  also  remain 
a  classic. 

The  fullest  account  in  the  English  language  is  probably 
Frazer's,  in  the  '  Annals  of  Surgery '  for  June,  1899,  and  the 
most  elaborate  in  any  language  is  Hofmeister's  (op.  cit.). 
Whitman,  Bayer, ^  and  others  have  made  valuable  contribu- 
tions, and,  as  well  as  Frazer,  give  references  to  the  literature 
of  the  subject. 


'  Deutsche  Zeit.  1897,  xlv.  562. 
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defoemities  of  the  spine 

Classification 

Lateral  curvatures  : 

1.  True  scoliosis.  (Whenever  the  term  '  lateral  curvature  ' 

is  used  without  qualification,  either  in  this  or  in 
any  other  book,  almost  without  exception,  this  form 
may  be  understood  to  be  meant.) 

2.  Lateral  contractures  of  the  spine. 
Antero-posterior  curvatures  and  projections : 

1.  Lordosis   and   kypliosis,  independent   of  destructive 

disease  or  accident. 

2.  '  Angular  curvature,''  Pott's  curvature,  vertebral  tuber- 

culosis. 

3.  Traumatic  curvatures. 
Deformities  resulting  frojn  new  groivths. 

Note. — With  the  genuine  deformities  of  the  spine  may  be 
associated  and  contrasted  neuromimetic  simulations  of  them. 

Lastly,  there  are  certain  deforming  influences  of  a 
destructive  character,  especially  syphilis,  which  act  with 
extreme  rarity. 

Each  of  the  above  divisions  admits  of  subdivision.  The 
further  classifications  will  be  given  in  the  sections  treating 
respectively  of  each  main  division. 

Lateral  Curvatures 
Scoliosis 

This  is  the  true  and  ordinary  *  lateral  curvature  of  the 
spine  '  of  almost  all  authors,  the  only  one  which  leads  to  a 
succession  of  lateral  curves,  one  above  the  other,  each  accom- 
panied by  '  rotation  '  (a  term  to  be  presently  explained). 
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The  numei-ous  cases  of  this  common  malady  may  be 
classified  according  to  (1)  the  age  at  which  they  begin,  (2) 
the  stage  they  have  reached,  and  (3)  the  appearances  they 
present  as  regards  the  number  and  the  relative  position  and 
extent  of  the  individual  curves.  The  subdivisions  thus 
obtained  are  practically  useful,  though  not  always  well 
defined. 

First,  there  are  (1)  congenital,  (2)  rachitic,  (3)  ordinary, 
and  (4)  scolioses  of  middle  age  and  advanced  life. 

Congenital  Scoliosis 

It  occurs  either  in  association  with  congenital  rickets,  or 
else  in  monsters.^ 

Congenital  racJdtic  scoliosis. — This  form  is  frequently  com- 
j)licated  with  dorso-lumbar  kyphosis.  The  dominant  curve  is 
usually  dorsal  and  to  the  left,'^  its  summit  being  about  the 
eighth  or  ninth  dorsal  vertebra.  But  many  of  the  vertebral 
bodies  are  found  wedge-shaped  laterally,  if  a  pathological 
examination  is  made.  The  intervertebral  discs  are  similarly 
affected. 

The  anatomical  changes  in  the  spinous  processes  and 
laminae  are  analogous  to  those  found  in  ordinary  scoliosis, 
but  more  marked.  Yet  there  is  so  little  '  rotation '  that 
scarcely  any  postero-lateral  bulging  of  the  ribs  is  to  be  seen, 
probably  because  the  growth  is  not  now  conducted  on  the 
rigid  lines  which  guide  it  afterwards,  when  every  bone  is 
sharply  divided  into  epiphyses,  &c.  The  fact  in  question 
confirms  the  explanation  which  will  be  given  hereafter  of  the 
cause  of  the  rotation  in  ordinary  scoliosis. 

Scoliosis  in  monsters  is  usually  a  deformity  associated  with 
defects  so  grave  as  anencephaly  or  eventration.  Among  the 
questions  which  arise  are — (1)  How  does  anencephaly  cause 
scoliosis  ?  (2)  Is  eventration  the  cause  or  effect  of  the  lateral 
curvature. 

'  It  is  also  said  to  be  sometimes  the  result  of  intra-uterine  pressure. 

2  That  is,  with  its  convexity  to  the  patient's  left.  Throughout  this  book 
the  same  signification  will  attach  to  this  mode  of  indicating  the  position  of  a 
spinal  curve. 
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I  have  had  no  opportunities  of  studying  the  subject  my- 
self, and  the  state  of  the  spinal  region  at  the  period  of  intra- 
uterine life  at  which  scoliosis  in  monsters  must  begin  to 
develop  is  so  very  different  from  its  condition  even  at  birth 
that  I  should  scarcely  expect  the  study  of  scoliosis  in  monsters 
to  throw  any  light  on  the  etiology  of  ordinary  scolioses. 

Rachitic  Scoliosis 

Scolioses  which  commence  in  early  childhood  are  not  only 
all  or  nearly  all  of  indubitably  rachitic  origin,  but  they 
present  peculiarities  which  give  them  a  title  to  be  regarded  as 
a  distinct  class  from  the  scolioses  of  adolescents,  whatever 
may  be  the  truth  about  the  origin  of  the  latter.  The  exact 
age  at  which  to  separate  one  period  from  the  other  must  be 
chosen  somewhat  arbitrarily.  But  as  the  vast  majority  of 
cases  of  ordinary  rickets  occur  in  very  young  children,  and  as 
the  later  forms  of  lateral  curvature  very  rarely  begin  before 
the  seventh  or  eighth  year,  we  may  safely  take  the  sixth 
birthday  as  a  reasonable  point  of  division. 

Causes. — Only  a  small  minority  of  rickety  children  suffer 
from  lateral  curvature.  Why  do  they  suffer  and  the  rest 
escape  ?  No  question  is  easier  to  answer  after  a  certain 
method,  which  may  be  termed  the  ?m-scientific  use  of  the 
imagination.  Whether  a  rickety  child  is  to  be  scoliotic  or 
not  is  said  to  depend  upon  whether  or  not  it  is  always 
nursed  on  one  arm,  or  always  sleeps  on  one  side,  or  has  one 
leg  shorter  than  the  other,  or  one  arm  heavier  than  the  other, 
or  the  muscles  of  one  side  weaker  than  those  of  the  other,  or 
some  reason  of  that  kind — a  reason  which  has  been  put 
forth  over  and  over  again  for  years,  but  which  has  never 
been  backed  up  by  anything  resembling  a  careful  investiga- 
tion. 

So,  also,  when  we  ask  why  in  one  rickety  child  the  dorsal 
or  dorso-lumbar  curve  is  to  the  left,  and  in  another  to  the 
right,  we  learn  that  it  depends  on  tvhicli  side  the  child  is 
habitually  nursed,  lohich  leg  is  shorter  than  the  other,  &c. 
But  if  we  ask  for  proof,  we  get  none. 
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Now  I  do  not  wish  to  be  accused  of  denying  altogether 
the  effect  of  statical  forces  in  contributing  to  the  causation 
and  in  guiding  the  direction  of  spinal  curves.  On  the  con- 
trary, I  shall  presently  proceed  to  demonstrate  it ;  but  I  wish 
to  say  that  in  the  vast  majority  of  cases  of  rachitic  scoliosis 
the  surgeon  has  no  more  clue  to  the  reason  why  the  disease 
has  attacked  the  spine  than  in  most  cases  of  specific  palmar 
psoriasis  he  knows  why  the  syphilis  has  shown  itself  in  the 
hands.  And,  further,  in  the  few  cases  wherein  he  has  a  clue, 
he  finds  it  very  difficult  to  prove  that  what  he  suspects  of 
being  a  relationship  of  cause  and  effect  is  really  more  than  a 
mere  coincidence. 

The  rachitic  nature  of  the  scoliosis  which  is  seen  at  this 
age  is  beyond  doubt.  Although  comparatively  few  rachitic 
children  are  scoliotic,  almost  all  young  scoliotic  children  are 
markedly  rachitic,  being  deformed  in  their  limbs  as  well  as  in 
their  backs. 

Thus  the  one  essential  fact  we  know  about  the  etiology  of 
lateral  curvature  commencing  in  early  childhood  is  that  it  is 
due  to  rickets. 

Characteks  and  Symptoms. — The  symptom  which  usually 
first  calls  the  attention  of  the  child's  mother  in  a  case  of 
rachitic  scoliosis  is  the  postero-la,teral  hump  formed  by  the 
ribs,  or  the  antero-lateral  prominence  of  the  rib  cartilages. 
She  sometimes  fears  that  a  tumour  is  forming,  and  even 
medical  men  have  been  known  to  fall  into  the  same  error. 

In  this  respect  the  lateral  curvature  of  rickets  contrasts 
with  that  of  adolescents,  the  first  sign  of  which  noticed  by  the 
patient's  friends  is  usually  a  prominence  of  one  hip  or  of  one 
shoulder. 

A  very  early  symptom,  which  often  first  attracts  attention 
in  all  forms  of  scoliosis,  is  the  apparent  projection  of  the 
inferior  angle  of  one  scapula. 

It  thus  happens  that  rachitic  scoliosis  seldom  comes  under 
the  surgeon's  notice  before  the  osseous  changes  are  well 
advanced.  I  shall  therefore,  to  avoid  repetition,  reserve  an 
account  of  the  symptoms  of  incipient  scoliosis  till  I  come  to 
write  of  the  form  which  appears  in  adolescence,  a  form  fre- 
quently brought  for  diagnosis  in  its  earliest  stage. 
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If  the  surgeon  desire  to  study  commencing  rachitic  sco- 
HosiSjhe  must  search  for  such  cases  himself  by  examining  the 
backs  of  children  brought  to  him  with  general  rickets,  espe- 
cially those  of  severe  cases. 

The-  appearances  presented  by  the  trunk  and  spine  of  a 
patient  suffering  from  rachitic  scoliosis  are  almost  the  same 
as  those  seen  in  cases  of  ordinary  scoliosis  with  a  right  dorsal 
principal  curve,  excepting  that — 

(1)  The  principal  curve  and  the  gibbosity  are  more  fre- 
quently to  the  left  than  to  the  right  ; 

(2)  They  frequently  do  not  extend  so  far  either  upwards  or 
downwards  (especially  upwards)  ; 

(3)  The  prominence  of  the  gibbosity  and  the  strong  arc 
formed  by  the  part  of  the  spine  most  curved  sometimes  give 
a  more  localised  and  less  general  and  sweeping  character  to 
the  deformity  of  the  spine  and  back  ; 

(4)  The  trunk  is  short,  and,  as  it  were,  compressed  per- 
pendicularly. 

■  Diagnosis. — For  the  diagnosis  of  lateral  curvatures  in 
general,  see  p.  358.  The  diagnosis  of  rachitic  from  other 
forms  of  lateral  curvature  depends  primarily  upon  the  age  at 
which  the  deformity  commenced.  If  that  is  uncertain,  the 
peculiarities  just  enumerated  should  be  looked  for,  as  well  as 
the  presence  or  absence  of  signs  of  old  rickets  in  the  limbs, 
shape  of  the  head,  chest,  or  other  parts.  It  must  not  be 
forgotten  that  in  rachitic  scoliosis  the  principal  dorsal  curve, 
though  usually  to  the  left,  is  frequently  to  the  right,  and  that 
even  when  the  principal  curve  is  to  the  left,  it  may  be  so  low 
{i.e.  lumbo-dorsal)  as  to  leave  room  above  for  a  considerable 
dorsal  or  dorso-cervical  curve  to  the  right,  with  a  corresponding 
gibbosity  beneath  the  right  scapula. 

Prognosis. — Eachitic  scoliosis  does  not  seem  to  have  so 
great  a  tendency  towards  spontaneous  improvement  as  rickety 
curvature  of  the  legs.  It  may  not  advance  perceptibly  after 
early  childhood,  but  the  little  patient's  friends  should  know 
that  even  this  hope  may  be  disappointed,  and  that  not  only 
may  a  scoliosis  of  rachitic  origin  increase  without  visible 
intermission  throughout  the  period  of  growth,  but  that  it  may 
even  be  aggravated  again  in  middle  age  or  later. 
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With  regard  to  amenability  to  treatment,  this  form  of 
lateral  curvature  presents  the  following  favourable  considera- 
tions : 

(1)  The  patient  being  at  an  age  comparatively  free  from 
vanity  and  self-consciousness,  as  well  as  not  free  to  act  to  its 
own  disadvantage,  may  generally  be  submitted  to  the  best 
treatment  suggested  by  the  surgeon's  judgment,  without  being 
persuaded  by  reckless  quacks  or  other  ignorant  and  interested 
persons  to  waste  time  over  apparatus  supposed  to  be  '  elegant 
and  comfortable,'  though  often  neither,  and  alwa.ys  useless 
and  delusive.  But  even  this  advantage  must,  of  course, 
depend  on  the  mother — on  the  amount  of  common  sense  she 
possesses  and  on  the  character  of  the  influences  to  which 
she  may  be  subjected  ; 

(2)  The  principal  carve  in  rachitic  scoliosis  being  usually 
low  in  the  dorsal,  or  even  dorso-lumbar  region,  is  advantageous 
for  treatment ; 

(3)  So  also  is  the  activity  with  which  growth  is  taking 
place  ; 

(4)  At  this  early  age  it  will  be  easy  to  get  the  patient  to 
wear  a  jury-mast  if  necessary. 

Teeatment, — The  rickets  must  be  attacked  with  Syr.  Ferri 
Phos.  Co.,  or  '  Parrish's  food,'  with  cod-liver  oil  and  a  suitable 
diet.  The  latter  must  contain  plenty  of  animal  food,  and  not 
consist  of  a  disproportionate  share  of  bread,  rice,  or  other 
starchy  compounds.  Meat  beaten  to  a  pulp  in  a  mortar  and 
mixed  with  sugar  is  recommended  for  very  young  children, 
who,  however,  cannot  always  be  got  to  take  it.  A  not  insigni- 
ficant objection  to  raw  meat  is  the  possibility  of  its  containing 
germs  of  infection.  Independently  of  anthrax  and  of  the 
Trichina  spiralis,  Galtier,  so  long  as  eleven  years  ago,^ 
demonstrated  that  the  juice  of  muscles  can  be  virulently 
contagious  when  taken,  for  example,  from  a  tuberculous  cow. 
The  large  proportion  of  cattle  which  a.re  tuberculous  is  now 
well  known.  One  of  my  little  patients  did,  while  resident  in 
India,  get  tapeworm,  which,  however,  was  easily  cured.  The 
appetite,  digestion,  and  well-being  require  for  their  improve- 
ment plenty  of  fresh  air ;  and  they  can  also  be  greatly 

'  AcacUmic  des  Sciences,  July  4,  1887. 
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improved  by  the  regular  use  of  massage.  Prolonged  hori- 
zontal rest,  which  in  the  case  of  very  young  children  is  more 
likely  to  cure  this  than  any  other  form  of  lateral  curvature, 
is,  unfortunately,  liable  to  injure  the  appetite  and  general 
health,  more  especially  if  that  rest  has  to  be  taken  in  the 
stuffy  interior  of  a  town  house.  Eesidence  at  the  seaside  and 
salt-water  baths  are  beneficial.  In  cold  weather,  at  least,  the 
clothing  next  the  skin  should  be  woollen,  and  the  limbs  as  well 
as  the  trunk  should  be  so  protected.  About  one  teaspoonful 
of  Parrish's  food,  three  times  a  day,  is  a  usual  dose.  Cod- 
liver  oil  should  be  given  to  as  great  an  extent  as  the  digestion 
and  the  child's  good-nature  will  stand.  Usually  a  teaspoonful 
three  times  a  day  is  the  dose.  Some  children  can  only  be 
got  to  take  it  about  once  a  day.  Both  the  Parrish's  food  and 
the  oil  are  best  given  after  meals,  and  they  may  be  admini- 
stered either  separately  or  together.  One  dose  of  oil  at 
bedtime  will  sometimes  be  borne  in  cases  where  it  is  very 
difficult  to  get  it  taken  or  kept  down  at  any  other  time. 

Local  Treatment. — See  the  chapter  on  that  of  Lateral 
Curvature  in  general. 

Oedinaey  Scoliosis,  oe  Lateeal  Cuevatuee  commencing 
APTEE  the  Age  at  which  Infantile  Eickets  occues, 

BUT  BEFOEE  THE  OsSEOUS  UNION  OF   THE  EPIPHYSES 

OF  THE  Bodies  of  the  Veetebe^. 

The  vast  majority  of  cases  of  lateral  curvature  belong  to 
this  class.  To  it,  therefore,  must  be  devoted  the  fullest  and 
most  detailed  consideration. 

Pathology  and  Etiology  (of  Scoliosis). — There  have 
been  no  thorough  and  elaborate  investigations  of  the  essential 
nature  of  scoliosis  which  can  compare  with  those  of  Miculicz 
into  the  pathology  of  genu  valgum.  But  the  points  of  resem- 
blance between  true  lateral  curvature  and  knock-knee  are  so 
strong  that  one  is  almost  compelled  to  recognise  in  the  known 
facts  about  the  latter  the  key  to  the  true  pathology  of  the 
former.  Fig.  189  represents  diagrammatically  a  transverse 
perpendicular  section  of  the  body  of  a  vertebra  in  one  of  the 
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Fig.  189. 


curves  of  a  scoliotic  spine.  It  is  wedge-shaped,  with  the  apex 
of  the  wedge  towards  the  concavity  of  the  curve.  There  has 
evidently  been  inequality  of  development  on  the  two  sides  of 

the  main  bony  mass  of  the  vertebra, 
analogous  to  the  inequality  in  growth 
of  the  two  sides  of  the  diaphysis  of  the 
femur,  which  is  seen  in  genu  valgum. 
The  epiphyses  are  developed  unequally 
in  the  same  way.  Just  as  in  knock- 
knee  the  result  is  an  angular  curvation 
with  the  apex  towards  that  side  on 
which  the  bone  has  grown  the  faster,  so  in  scoliosis  we  have 
a  lateral  curvature  with  the  convexity  towards  the  side  on 
which  the  vertebral  bodies  have  grown  the  faster.  However, 
in  the  latter  case  the  curvature  is  not  angular,  but  rounded, 

in  consequence  of  a  row  of  superimposed 
\  bones  being  similarly  affected.    A  number 

^^V^    y       of  wedges  with  straight  sides  can,  as  every- 
\       I      body  knows,  be  arranged  to  form  together 
C-^^»»«VT—      a  curved  line,  as  in  fig.  190,  every  single 
line  of  which  is  straight,  but  the  whole 
effect  an  arc. 

C*"^  ^^^i*^  these  facts  in  their  true  light 

V     /      f  necessary  to  realise  that  onore  or  less 

/  ^^^^s  osseous  deformity,  of  this  toedge- 

w  shayed  alteration  in  the   vertebral  bodies, 

Fig.  190.         exists  at  the  very  first  onset  of  the  disease. 

It  is  present  in  those  cases  of  scoliosis 
which  are  only  recognisable  by  the  existence  of  the  slightest 
possible  degree  of  projection  of  one  shoulder-blade,  or  of  one 
hip.  It  has  been  found  in  every  specimen  of  scoliosis,  mild 
or  severe,  in  every  museum  in  the  world  in  which  it  has  been 
looked  for.  It  has  been  found  to  exist  in  a  marked  degree 
in  specimens  in  which  it  has  been  declared  to  be  absent  b}- 
surgeons  who  believe  in  such  a  thing  as  scoliosis  of  a  merely 
ligamentous  origin.  Take,  e.g.,  Specimen  No.  521  of  the  Musee 
Dupuytren.    P.  Bouland  ^  has  given  careful  and  conclusive 
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measurements  of  the  asymmetry  of  the  bones  m  this  specimen, 
thus  refuting  statements  of  no  less  a  surgeon  than  Malgaigne. 

It  may  be  said,  in  fact  it  has  been  said,  that  these  osseous 
changes  are  the  results  of  the  continuance  of  a  lateral  cur- 
vation  produced  by  other 
causes.  I  have  already 
pointed  out  that  they 
exist  from  the  very  first  ; 
therefore  tihe  influence  of 
the  other  causes  on  the 
shape  of  the  bones  must 
be  practically  instanta- 
neous. Let  us  consider 
what  these  other  causes 
are  said  to  be,  and  then 
try  to  judge  if  they  can 
do  what  they  are  cre- 
dited with. 

First,  we  are  con- 
stantly told  that  faulty 
positions,  if  habitual, 
will  produce  scoliosis. 
And  among  the  chief 
agencies  which  produce 
these  habitually  wrong 
positions,  the  greatest 
stress  is  laid  on  (1)  mus- 
cular weakness,  (2)  in- 
equality in  length  of 
the  lower  limbs,  (3)  the 
practice  of  carrying 
weights  on  one  shoulder 
or  one  arm. 

With  regard  to  mus- 
cular weakness,  it  does 
not  exist  in  a  very 
marked  degree  at  the 
onset  of  scoliosis.  In  many  cases  it  does  not  exist  at  all ;  on 
the  contrary,  considerable  and  even  exceptional  mviscular 


Fig.  191. — Feont  View  of  Scoliotic  Spine, 
SHOWING  Wedge  Shape  of  Bodies  and 
EoTATiox.  The  anterior  surface  of  each 
body  is  seen  turned  towards  the  side  of 
the  convexity  of  the  j^articular  curve  in 
which  it  takes  part.  The  curvature  and 
rotation  affect  tlie  sacrum,  coccyx,  and 
nelvis. 
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vigour  is  occasionally  coincident  with  progressing  lateral 
curvature.  And — which  is  more  to  the  point — it  has  never 
yet  been  shown  that  such  weakness  as  is  sometimes  found  is 
not  the  result  rather  than  the  cause  of  the  disease.    By  '  the 

disease  '  I  do  not  mean 
the  deformity,  but  the 
essential  disorder  which 
possibly  exists,  and 
causes  both  the  defor- 
mity and  the  muscular 
weakness.  Moreover,  let 
us  remember  the  count- 
less number  of  instances 
of  great  and  pro- 
longed muscular  weak- 
ness which  every  one  may 
see  absolutely  uncompli- 
cated with  deformity  of 
the  spine.  How  small 
is  the  proportion,  even 
of  young  people,  who, 
when  convalescent  from 
fevers,  or  whilst  ex- 
hausted with  long 
chronic  illness,  or  who, 
from  congenital  want  of 
vigour,  have  to  crawl 
feebly  through  life — how 
small  is  the  proportion 
of  such  in  whom  true 
scoliosis  may  be  de- 
tected ! 

Perhaps  it  may  be 
urged  that  this  is  merely 
because  some  excitmg  cause  is  wanting.  But  what  are  the 
exciting  causes  most  favoured  by  the  musculo-mechanical 
theorists  ?  They  are,  inequality  in  the  length  of  the  lower 
limbs,  and  habits  of  lazy  or  sidelong  sitting,  standing,  and 
the  like. 


Fig.  192. — Posterior  View  of  the  same 
Spine.  Note  how  much  less  curved  is 
the  line  of  spinous  processes  than  the 
column  of  vertebral  bodies.  (From  the 
Museum  of  St.  Bartholomew's  Hospital.) 
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Now  the  class  of  weak  young  people  I  have  just  referred 
to  is  crowded  with  individuals  who  from  hip  or  knee  disease 
habitually  walk,  and  even  sit,  with  a  laterally  curved  spine  ;  it  is 
crowded  also  with  persons  who  are  clerks,  pupil-teachers,  and 
the  like  because  they  are  fit  for  nothing  which  makes  greater 
demands  on  the  physical  strength.  It  is  crowded  with  seam- 
stresses and  machinists,  who  habitually  sit  to  one  side ;  with 
shop-girls,  who  are  always  reaching  up  to  high  shelves  with 
the  right  hand,  or  standing  at  ease  on  one  leg.^  Yet  it  would 
be  a  monstrous  and  palpable  misstatement  to  say  that  any 
but  a  small  minority  of  these  people  are  scoliotic. 

It  may  be  replied,  '  Exactly  so  ;  it  is  only  persons  who  are 
subject  to  an  excess  of  the  influences  in  question  who  get 
lateral  curvature.'  This  statement  is  as  baseless  as  the  rest. 
There  happens  to  be  a  class  of  so-called  '  hysterical '  people 
who  will  loll  all  day  long,  for  years,  with  their  backs  arched 
sideways  almost  to  a  semicircle,  fancying  they  have  lateral 
curvature,  and  frequently''  encouraged  in  this  fancy  by  mistaken 
friends  and  advisers.  Often  these  young  women  have  very 
weak  muscles.  But  it  is  the  rare  exception  for  anything  like 
genuine  scoliosis,  with  its  osseous  deformity,  to  supervene. 
Now,  how  could  any  mere  statical  arrangement  be  devised 
more  favourable  for  putting  to  the  test  the  theory  I  am 
attacking  than  that  a  weakly  young  woman  should  keep  up 
by  the  hour,  for  several  years  (at  least  when  observed),  such 
a  position  ?  Then  again,  with  regard  to  inequality  of  the 
lower  limbs,  long  series  of  cases  come  under  my  observation 
of  persons  with  only  one  leg,  or  with  one  leg  3,  4,  5,  6,  &c., 
inches  shorter  than  the  other,  usually  from  disease,  some- 
times from  congenital  peculiarity,  and  it  is  exceptional  to  find 
one  of  these  with  scoliosis.  In  most  of  these  cases  the 
inequality  has  existed  for  years,  at  the  very  age  at  which 
scoliosis  usually  develops. 

Lastly,  with  regard  to  carrying  and  lifting  weights  almost 
exclusively  with  one  arm,  who  is  there  who  works  at  all, 
whether  scoliotic  or  not,  who  does  not  use  one  arm  more  than 
the  other  ?    When  we  are  told  that  a  certain  nursemaid  con- 

'  Both  these  postures  are  frequently  blamed  as  '  causes  '  of  scoliosis. 
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tracted  lateral  curvature  from  always  carrying  the  child  on 
one  arm,  let  us  ask  ourselves,  Have  we  any  reason  whatever  to 
assert  or  think  that  non-scoliotic  nursemaids  are  free  from  any 
partiality  for  one  arm  or  the  other  ?  How  many  young  black- 


FiG.  193. — Lateeal  Cubvatuee  feom  Hemiplegia  ;  Concavity  towards 

THE  PaEALYSED  SiDE. 

smiths  become  scoliotic  from  using,  as  they  do,  the  small 
hammer  almost  exclusively  with  the  right  hand '?  It  has  been 
said  that  their  muscular  development  protects  them.  But  it 
does  not  j)rotect  them  from  knock-knee  and  flat-foot.  And, 
indeed,  they  do  occasionally  have  lateral  curvature,  like  other 
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people,  but  only  like  other  people.  Let  us  remember  also,  that 
the  young  women  who  form  the  largest  proportion  of  scoliotics 
are  not  given  to  using  either  arm  very  much. 

Secondly,  lateral  curvature  has  been  attributed  to  an 
absence  of  balance  between  the  strength  of  the  muscles  acting 
on  opposite  sides  of  the  spine.  Now,  in  an  ordinary  case,  the 
most  careful  examination  will  fail  to  detect  any  sign  of  such 
an  inequality.  And,  moreover,  in  the  rare  cases  where  such 
an  inequality  undoubtedly  exists,  namely,  in  cases  of  hemi- 
plegia, it  is  not  usual  for  lateral  curvature  to  supervene ;  or  it 
may  supervene,  but  in  the  opposite  direction  to  that  in  which 
it  should  occur  according  to  this,  the  so-called  '  antagonistic 
theory  '  (fig.  193).  Moreover,  although  it  is  impossible  to  find 
any  noticeable  asymmetry  as  regards  the  muscular  strength  of 
the  trunk,  we  may  (as  the  parts  of  the  body  are  scarcely  ever 
perfectly  symmetrical)  be  sure  that  some  degree  is  almost 
always  present  in  non-scoliotic  as  well  as  scoliotic  persons. 

In  short,  no  mere  mechanical  or  muscular  theory  will 
account  for  scoliosis  as  we  ordinarily  meet  with  it.  We  must 
not  allow  ourselves  to  be  misled  by  any  teaching  of  the  kind, 
if  we  are  ever  to  get  at  the  true  etiology  and  pathology  of  the 
disease.  ■ 

Upon  reflection  we  are  struck  with  several  facts  which  may 
not  improbably  have,  individually  or  collectively,  an  important 
bearing  on  the  question.  In  the  first  place,  the  deformity  begins 
almost  always  either  during  early  childhood,  or  between  the  ages 
of  eight  and  sixteen  or  seventeen.  In  the  former  case  its 
rachitic  origin  is  undoubted.  In  the  latter  case  it  commences 
at  a  time  of  life  marked  by  the  approach  or  onset  of  puberty. 
The  very  great  majority  of  the  persons  attacked  are  females. 
Putting  aside  for  the  moment  the  difficult  question  of  the  real 
or  imagined  relations  between  syphilis  and  rickets,  the  latter 
may  be  described  as  a  disease  of  nutrition  and  growth,  espe- 
cially of  the  nutrition  and  growth  of  the  osseous  system.  It  will 
be  granted  also  that  the  nature  and  amount  of  the  food  have 
a  great  influence  on  the  course  of  rickets,  even  if  faults  in  the 
matter  of  diet  are  not  wholly  responsible  for  its  onset.  I  am 
not  acquainted  with  any  inquiry,  if  such  has  ever  been  made, 
into  the  dietetic  habits  of  adolescents  with  lateral  curvature. 

■/,  2 
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It  would  be  worth  making,  though  perhaps  difficult.  Young 
girls  of  the  upper  and  middle  classes,  who  furnish  so  large  a 
relative  proportion  of  scoliotics,  are  certainly  given,  for  aesthetic 
and  fashionable  reasons,  to  playing  tricks  with  their  diet,  to 
eating  irregularly,  even  if  not  insufficiently,  and  especially  to 
the  avoidance  of  what  they  are  pleased  to  consider  coarse 
feeding.  It  is  not  impossible  that  in  their  anxiety  about  their  . 
skins  they  may  unwittingly  starve  their  bones.  It  is  not, 
however,  necessary  to  detect  error  in  what  actually  enters  the 
stomachs  of  adolescent  scoliotics.  Nutrition  being  a  very 
compound  function,  it  may  be  said  that  not  only  is  there 
many  a  slip  'twixt  the  cup  and  the  lip,  but  there  are  many 
more  between  the  lip  and  the  blood.  Now,  a  disordered  ner- 
vous, especially  a  troubled  vaso-motor,  system  is  particularly 
likely  to  cause  slips  of  the  latter  kind ;  that  is  to  say,  to  pre- 
vent even  the  best  of  food  from  building  up  sound  blood,  bone, 
and  other  tissues.  Puberty  and  the  few  years  which  precede 
and  follow  it  constitute  the  time  of  all  others  when  such 
nutritive  disorders,  such  nervous  troubles,  are  rife.  They 
show  themselves  superficially  in  the  form  of  cold  extremities, 
of  chilblains,  of  acne-covered  faces  and  backs,  of  lustreless 
hair,  of  wet  palms  and  soles,  of  chlorosis,  and  of  some  of  the 
well-known  signs  of  mental  and  spiritual  discomfort  cha- 
racteristic of  the  hobbledehoy  and  of  the  bread-and-butter 
miss. 

I  am  speaking  of  these  as  '  superficial '  symptoms ;  but 
they  are  obviously  significant  of  profounder  changes.  When 
the  gums  are  chlorotic,  the  lungs  are  not  less  so.  When  the 
circulation  in  the  feet  swerves,  at  the  slightest  provocation, 
from  the  even  tenor  of  its  way,  it  may  be  just  as  irresolute 
in  the  liver  or  the  kidneys. 

All  this  points  to  the  probability  of  disordered  nutrition  of 
the  bones — the  parts  primarily  affected  in  true  scoliosis — being 
of  the  very  essence  of  the  disease. 

But,  having  got  so  far,  we  are  still  far  indeed  from  a  com- 
plete knowledge.  Why  do  only  a  limited  number  of  wrongly 
fed  infants  get  rickets  ?  Why  do  only  a  small  proportion  of 
young  people  at  or  near  puberty  suffer  from  disordered  nutri- 
tion of  the  bones  ? 
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The  whole  answer  to  these  questions  has  yet  to  be  worked 
out.  Various  guesses  have  been  made,  but  mere  guesses 
they  still  remain.  It  would  be  strange  if  masturbation,  the 
universal  scapegoat  for  the  pathological  errors  of  adolescence, 
had  not  been  pitched '  upon.  Accordingly,  we  find  that  one 
eminent  surgeon  has  scarcely  a  doubt  upon  the  point.  In  his 
"  eyes  the  knock-knee  and  the  scoliotic  back  appearing  about 
puberty  are  almost  as  pathognomonic  as  the  shamefaced 
glance,  the  dull  eye,  the  spiritless  manner,  and  the  other  little 
signs  that  together  make  up  a  picture  which,  it  cannot  be 
denied,  all  who  run  may  read.  But  when  one  comes  to  ex- 
amine either  this  surgeon's  argument  or  Dr.  Moxon'e  paper,  to 
which  he  refers  us,  we  see  that  it  is  but  guessing  again,  and 
that  all  the  difficulties  of  a  most  difficult  question  are  simply 
evaded.  For  instance,  let  each  of  my  readers  run  over  in  his 
own  mind  the  number  of  persons  whom  he  knows  to  have 
been  guilty  of  self-abuse,  and  then  ask  himself  how  many 
have  lateral  curvature  or  knock-knee.  As  I  write  this  I  pause 
and,  without  an  effort,  recall  a  number  who  have  confessed 
to  an  excessive  addiction  to  the  practice  throughout  youth, 
and  every  one  is  straight  in  trunk  and  limb,  excepting  a  case 
or  two  of  slight  kyphosis.  But  we  believe  that  the  vice  in 
question  is  even  more  common  among  the  poor  than  among 
the  rich,  and  quite  as  common  among  young  boys  as  among 
young  girls.  How  do  these  facts  and  beliefs  fall  in  with  the 
proportionate  liability  of  these  classes  to  scoliosis  ?  Neverthe- 
less, the  mere  fact  that  a  grave  vice,  well  known  to  be  capable 
of  seriously  impairing  nutrition,  is  most  common  at  the  age 
at  which  the  rickets  of  adolescents  occurs,  is  to  be  well  re- 
membered in  the  study  of  the  affection.  A  cause  may  be  a 
true  cause,  and  yet  act  only  exceptionally.  For  instance, 
masturbation  is  an  undoubted  cause  of  insanity,  but  only  in 
the  case  of  a  small  proportion  of  offenders.  On  the  other 
hand,  lateral  curvature  is  frequently  seen  commencing  in 
young  people  with  frank,  innocent,  bright  looks,  practically 
beyond  suspicion.  Many  such  are  not  more  than  eight,  ten, 
or  twelve  years  of  age. 

A  considerable  proportion  of  young  patients  with  scoliosis 
show  signs  of  chronic  obstruction  to  respiration,  especially  of 
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post-nasal  obstruction,  due  to  adenoid  growths.  The  pigeon- 
breast  and  anterior  transverse  thoracic  depression  arising 
from  such  influences  are  well  known,  as  well  as  the  high 
shoulders  and  upper  dorsal  kyphosis  which  sometimes  follow. 
It  is  perhaps  the  exception  rather  than  the  rule  for  upper 
dorsal  kyphosis  to  be  laterally  symmetrical,  except  when 
arising  from  caries.  And  of  course  lateral  asymmetry  of  a 
spinal  curve  means  scoliosis. 

Scoliosis  complicating  kyphosis  means  that  one  lateral 
half  of  the  column  of  vertebral  bodies  has  yielded  more  than 

the  other.  It  is  exactly 
analogous  to  what  is  seen 
(very  often,  in  knock- 
knee,  in-ankle,  and  flat- 
foot)  when  the  knees, 
ankles,  and  feet  of  the 
two  sides  are  not  sym- 
metrically deformed. 

The  frequency  with 
which  a  certain  degree 
of  lateral  curvature  and 
high  dorsal  kyphosis  is 
seen  in  conjunction  with 
chlorosis  and  with  signs 
of  ulcer  of  the  stomach 
in  young  women  may 
also  be  noted. 

To  sum  up,  the  essen- 
tial nature  and  causes  of 
scoliosis  are  not  known 
Fig.  194.-CHESX  Constbiction  secondaky  certainty,  and  in- 

TO  Nasal  Obstbuction.  ' 

vite  inquiry.  But  facts 
point  very  strongly  towards  the  probability  of  a  disturbed 
nutrition  of  the  ossifying  cartilages  and  of  the  bones  of  the 
spine  being  a  necessary  factor  in  the  production  ;  and  this 
disturbed  nutrition  is  not  secondary  to  any  such  coarse 
mechanical  influence  as,  for  example,  a  habit  of  sitting  or 
standing  with  the  spine  arched  sideways. 

Next  we  have  to  ask  ourselves.  Do  such  mechanical  in- 
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fliiences  as  those  I  have  just  mentioned  play  any  part  in  the 
etiology,  and,  if  they  do,  tvhat  part  ? 

Once  again  let  us  try  to  realise  how  utterly  unscientific  is 
the  practice  of  saying,  *  So-and-so  used  to  carry  a  heavy  hag 
with  one  hand,  or  to  regularly  practise  on  the  violin,  and 
consequently  he  got  a  lateral  curvature  of  the  spine.'  How 
surgeons  can  talk  and  write  like  this  when  any  evening  they 
may,  if  in  London,  go  to  a  theatre  and  see  a  dozen  straight- 
backed  musicians,  who  have  all  fiddled  away  for  their  daily 
bread  from  their  boyhood  upwards,  is  really  astonishing. 

But  this  slipshod  style  of  inference  is  not  necessary  to 
prove  that  statical  forces  do  almost  certainly  play  a  part  in 
the  causation  of  scoliosis.  In  almost  every  instance  of  this 
deformity  there  is  more  than  one  curve  in  the  spine.  And 
the  successive  curves  alternate.  Now,  if  the-  affection  were 
purely  one  of  defective  nutrition,  or  other  form  of  tissue 
disease,  it  would  be  in  the  highest  degree  unlikely  that  the 
vertebrae  most  affected,  most  altered  in  shape,  would  always 
be'  found  to  occur  in  alternating  sets,  thinned  first  on  the  left 
side,  then  on  the  right,  and  so  on.  We  seek  in  vain  for  any 
anatomical  facts  to  explain  the  regular  alternation  ;  and 
when  it  is  remembered  that  the  positions  of  the  different 
curves  vary  almost  infinitely  in  different  cases,  it  is  clear 
that  such  anatomical  explanation  is  not  very  likely  to  be 
possible.  On  the  other  hand,  the  statics  of  the  spine  give  a 
reason  at  once  ready,  satisfactory,  and  not  inconsistent  with 
what  else  is  known  about  the  matter.  We  shall  return  to 
this  subject  when  writing  of  secondary  or  '  compensatory ' 
curves. 

Now  comes  the  question.  What  jDart  do  statical  forces  play  ? 
Do  they  deserve  to  rank  with  the  rachitic  affection  itself  ?  Are 
they  more  important  or  quite  subordinate  ?  This  question 
has  a  distinct  bearing  on  practice,  as  we  shall  see  by-and-by. 

I  am  scarcely  inclined  to  go  with  Professor  Busch,  of 
Berlin,  and  other  German  surgeons,  who  write  of  the  rachitis 
as  a  mere  predisponent,  and  of  the  statical  or  '  pressure  ' 
forces  as  the  causes  ;  the  latter  are  so  common — in  fact 
they  are  universally  existent  in  some  degree — and  yet  it  is  so 
seldom  that  they  produce  scoliosis.    On  the  other  hand,  does 
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rachitis  of  the  adolescent  spine  ever  exist  without  causing 
scoliosis '?  That  is  a  difficult  question  to  answer  in  the 
negative,  hut  it  is  enough  for  my  argument  that  it  is  equally 
difficult  to  answer  in  the  affirmative. 

When  an  ill-made  pudding  goes  to  pieces  we  do  not  blame 
the  universal  force  of  gravity  ;  we  fix  our  attention  on  the 
faulty  preparation  of  the  pudding. 

That  statics  play  a  part  in  determining  the  direction  of 
each  curve  may  be  regarded  as  certain  ;  that  they  play  a 
part  in  fixing  the  position  of  the  centre  of  each  curve  is 
almost  equally  certain  ;  that  they  have  a  great  deal  to  do 
with  regulating  the  intensity  of  each  curve  is  possible,  but 
by  no  means  certain. 

Before  passing  to  simple  anatomical  description  a  few 
other  points  should  be  noticed  bearing  on  etiology.  I  have 
mentioned  already  the  ages  at  which  scoliosis  usually  super- 
venes, namely  :  (1)  early  childhood,  first  to  fourth  or  fifth 
year  ;  (2)  eighth  to  fourteenth  year  or  later  ;  (3)  after  the 
fiftieth  year.  The  last  class  of  cases  rarely  actually  originate 
in  advanced  life  ;  but  they  may  have  been  stationary  through- 
out the  prime  of  life,  and  in  old  age  commence  to  get  worse. 
Such  cases  are  usually  complicated  with  kyphosis,  sometimes 
to  a  very  marked  degree. 

With  regard  to  sex,  in  early  childhood  the  proportions  are 
about  equal.  In  adolescence  the  females  greatly  outnumber' 
the  males  (five  or  six  to  one) .  This  fact  suggests  a  relation- 
ship of  the  cause  of  scoliosis  to  the  sexual  changes  about 
this  period,  far  more  impressive  in  the  female  than  in  the 
male  organism.  On  .the  other  hand,  it  does  not  suggest  a 
special  connection  between  scoliosis  and  moral  vice  of  a 
certain  kind. 

It  is  not  uncommon  to  find  more  than  one  case  of  scoliosis 
in  the  same  family.  I  occasionally  see  three  sisters,  all 
scoliotic,  each  with  a  considerable  degree  of  kyphosis.  There 
appears,  therefore,  to  be  at  least  an  occasional  hereditary, 
direct  or  indirect,  tendency  to  scoliosis.  By  '  indirect '  I 
mean,  e.g.,  a  tendency  which  acts  through  the  infiuence  of 
post-nasal  growths  or  chronic  ulcer  of  the  stomach. 

Cases  of  scoliosis  occur  in  which  the  mechanical  origin  is 
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beyond  doubt ;  but  they  are  rare,  and  such  as  I  have  seen 
present  marked  differences  from  ordinary  scoHosis.  Among 
such  mechanical  causes  are  cicatricial  bands,  injuries  to  the 
spine,  the  pressure  of  tumours,  and  contraction  of  one  side  of 
the  thorax  consequent  on  empyema.  I  know  personally  of 
no  case  of  lateral  deformity  of  the  spine  due  to  any  of  these 
causes,  except  cicatricial  contraction  after  burns  of  the  neck 
and  lateral  curvature  after 
empyema.  Even  when 
powerful  mechanical  influ- 
ences, such  as  the  above, 
act,  the  deformity  only  ex- 
ceptionally assumes  a  form 
similar  to  that  of  true  sco- 
liosis. 

Lateral  inclination  of  the 
spine,  starting  at  the  point 
of  disease,  is  not  uncommon 
in  cases  of  caries,  especially 
lumbar  caries. 

The  statical  inclinations 
which  play  a  certain  though 
limited  part  in  the  etiology 
of  scoliosis  may  be  referred 
■to  two  classes  of  influences,  

namely  (A)  those  which  dis-  Fig.  195— Lateral  Inclination  of  Spine 

turb  directly  the  equilibrium  Portion  retained  for  months  by  boy 

^  _  with  incipient  disease  of  left  nip-joint. 

of  the  body  above  the  pelvis.  There  was  no  shortening  or  ankylosis. 

1  /r>\  j-i  1  •  n    J-      i-i  or  even  roughness  of  the  joint  when 

and  (B)  those  which  du-ectly     moved.  ' 
raise  or  lower  one  side  of  the 

pelvis  above  or  below  the  other.  Class  A  includes  the  loss  of 
one  arm,  inequality  of  the  arms,  paralysis  of  one  arm  (causing 
it  to  hang  like  a  dead  weight) ,  alteration  in  the  size  of  one  or 
more  of  the  viscera,  and  development  of  a  tumour  laterally. 
Class  B  is  for  practical  purposes  confined  to  deformities, 
deficiencies,  &c.,  of  the  lower  limb  or  limbs.  It  includes 
amputations,  dislocations,  permanent  flexions,  ank_yloses, 
arrested  development,  club-foot,  paralyses,  unsymmetrical 
rachitic  curves,  and  the  like. 
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Before  leaving  this  subject  I  should  like  to  mention  that 
scoliosis  occurs  in  animals,  such  as  the  horse,  which  walk  on 
all-fours,  and  also  in  fishes.  A  scoliotic  goldfish  was  to  be 
seen  swimming  in  a  bowl  for  some  years  in  '  Accident '  AVard 
at  the  West  London. 

Cases  have  been  recorded  in  which  scoliosis  appeared  to 
have  had  a  rheumatic  origin. 

Among  attitudes  and  actions  favourable  to  the  development 
of  scoliosis  have  been  enumerated  carrying  weights  always 
on  one  arm,  working  excessively  with  one  arm  or  one  leg, 
harp-playing,  fiddling,  embroidering  and  sewing  with 
machines,  writing  and  drawing.  I  hope  that  the  appeal  which 
I  have  already  made  to  my  reader's  common  sense  will  have 
prepared  him  to  endorse  what  Bouvier  and  Bouland  have  to 
say  about  these  occupations :  '  The  influence  of  these  on 
young  girls  has  been  much  exaggerated.  It  is  only  in 
particular  cases,  and  when  they  have  been  pushed  to  extremes, 
that  they  appear  to  really  concur  in  the  production  of 
scoliosis.'  Mark  the  caution  of  the  expression  :  '  they  appear 
to  really  concur  in  the  production,'  not  '  they  produce.' 

The  Causes  of  Rotation  in  Scoliosis 

The  peculiar  shape  of  the  scoliotic  spine  is  almost  entirely 
the  sum  of  changes  in  its  component  vertebrae.  It  is  only 
in  a  small  degree  the  result  of  changes  in  the  ligaments  and 
articulations.  What  are  the  changes  in  an  individual  vertebra  '? 
They  are  greatest  in  a  certain  very  small  number,  chiefly  those 
at  or  near  the  centre  of  each  curve.  They  have  been  many 
times  described ;  for  example,  by  Bouvier,  by  Nicoladoni,  and 
by  Lorenz,  the  last  two  authorities  having  in  their  minds 
during  the  description  each  a  special  theory  to  account  for  the 
•  rotation.' 

If  we  look  at  the  front  of  a  vertebra  chosen  from  the  centre 
of  a  curve  with  convexity  to  the  right,  we  should  expect  to  find 
the  outline  of  its  body  wedge-shaped,  with  the  apex  towards 
the  concavity  of  the  spinal  curve,  and  more  or  less  marked 
with  a  horizontal  groove  on  the  left  side,  as  if  the  force  of 
growth,  having  been  checked  perpendicularly,  had  spread 
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laterally,  so  as  to  form  two  lips.  If  the  same  vertebra  be 
viewed  from  behind,  it  will  probably  be  found  that,  although 
not  strictly  symmetrical,  especially  as  regards  the  articular 
processes,  the  wedge  shape  is  not  at  all  pronounced,  and  may 
even  be  not  discoverable  except  by  measurement.  If,  now,  a 
third  view  be  taken  of  the  vertebra — viz.,  from  above—  it  will, 
if  at  all  a  typical  case,  be  seen  to  be  strangely  '  slewed,'  as  it 
were,  in  such  a  manner  that  the  posterior  segment  of  the 
vertebra,  including  the  pedicles,  the  transverse  processes,  the 
laminae,  and  the  spinous  processes,  appear  to  have  struggled  to 
retain  their  normal  relations  and  positions  in  the  particular 
human  frame  to  which  they  belong,  while  the  body  of  the 
vertebra  has  been  equally  determined  to  deviate  to  the  right. 
'  Struggle  '  is,  in  one  respect  at  least,  a  good  word,  because  it 
suggests  a  certain  amount  of  confusion,  such  as  might  produce 
the  minor  varieties  in  the  pathological  anatomy  of  such  bones 
as  I  am  describing.  But  the  chief  peculiarities  are  both 
orderly  and  almost  uniform. 

If  it  be  granted '  that  the  prime  cause  of  scoliosis  is,  in 
young  children,  ordinary  rickets,  and  in  older  ones  and  in 
youths  '  rachitis  adolescentium,'  it  cannot  be  forgotten  that  in 
rickets  it  is  at  the  so-called  '  epiphysial '  cartilages  that  the 
greatest  abnormality  of  growth,  leading  to  the  major  part  of 
each  rachitic  deformity,  takes  place.  Now  the  epiphysial 
cartilages  of  the  vertebral  body  are  placed  above  and  below 
the  main  bony  masses,  but  the  cartilages  of  growth  of  the 
transverse  processes  and  the  spinous  process,  and  in  fact  of 
the  whole  segment  of  the  vertebra  posterior  to  its  body,  are 
placed  horizontally  with  regard  to  one  another.  Hence 
rachitic  deformity  would  have  a  much  greater  tendency  to 
produce  lateral  inclination  in  a  vertebral  body  than  in  the 
more  posterior  constituents  of  the  vertebra.  Further,  the 
external  projection  of  the  transverse  and  articular  processes 
gives  them  an  increased  mechanical  power,  like  that  of 
buttresses  and  of  cross-trees,  to  check  a  tendency  to  lateral 
inclination.  On  the  other  hand,  the  comparative  thinness 
from  side  to  side  of  the  pedicles,  arches,  and  spinous  pro- 
cesses offers  diminished  resistance  to  horizontal  '  slewing  '  of 
those  parts.    Therefore,  the  faet  that  the  layers  of  cartilage  of 
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grotvth  or  epiphysial  cartilages  above  and  beloiv  each  vertebral 
body  do  not  extend  backwards  to  the  posterior  parts  of  the 
vertebra  is  the  jJrime  cause  of  torsion,  and  the  arrangements 
of  the  cartilage  of  growth  of  the  pedicles,  transverse  and 
spinous  processes,  together  with  their  shape,  greatly  contri- 
bute to  the  production  of  torsion  by  facilitating  '  slewing '  of 
these  parts  in  a  horizontal  direction.  Lorenz  finds  the  cause 
of  torsion  in  the  existence  of  the  cartilage  of  growth  in  each 
side  of  the  posterior  part  of  the  vertebral  body,  near  the  base 
of  the  corresponding  pedicle.  I  cannot  see  how  it  can  possibly 
cause  the  torsion,  although  it  may  assist  in  permitting  it  by 
weakening  the  power  of  resistance  in  the  bond  between  the 
anterior  and  posterior  elements  of  each  vertebra.  It  is,  there- 
fore, a  noteworthy  fact  that  near  the  junction  of  the  anterior 
with  the  posterior  segment  of  each  vertebra  there  is  a  cartilage 
of  growth  which  is,  like  others  of  its  kind,  no  doubt  specially 
sensitive  to  rachitic  influences.  But  I  maintain  that  unless 
the  vertebral  bodies  had  their  principal  cartilages  of  growth 
placed  above  and  below  them,  they  would  have  no  more 
tendency  to  lateral  curvature  than  the  rest  of  the  vertebras, 
and  therefore  the  action  of  the  pedicle  cartilage  would  not 
come  into  play. 

The  etiology  of  congenital  scoliosis  is  quite  special,  and  all 
the  above  remarks  apply  to  it  little,  if  at  all.  It  is  associated 
with  other  grave  defects  constituting  a  peculiar  kind  of 
monstrosity. 

Symptomatology. — To  accurately  judge  the  nature  and 
amount  of  any  case  of  scoliosis,  and  to  diagnose  a  doubtful 
case,  the  patient's  back  should  be  unclothed  down  to  the  level 
of  the  top  of  the  sacrum,  so  that  the  hips  and  waist,  as  well  as 
the  shoulders  and  chest,  may  be  clearly  seen.  The  commonest 
of  all  the  many  different  varieties  of  this  deformity  is  that  in 
which  the  dorsal  region  presents  a  curve  with  convexity  to 
the  right ;  and  a  well-marked  instance  of  this  variety  may 
be  chosen  as  a  type.  Upon  referring  to  fig.  196  the  line  of 
spinous  processes  will  be  seen  forming  a  marked  dorsal  curve 
with  convexity  to  the  right,  a  slighter  lumbar  or  dorso-lumbar 
curve  with  left  convexity,  and  a  still  slighter  cervical  or  dorso- 
cervical  curve,  also  with  left  convexity. 
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To  the  right  of  the  dorsal  curve  the  ribs  bulge  backwards 
to  form  the  costal  gibbosity.  This  descends  lower  than  the 
curve  of  the  line  of  dorsal  spines,  a  circumstance  which  tends 
to  obliterate  the  waist  on  that  side. 

On  the  left,  just  below  the  scapula,  is  a  deep  depression, 
where  the  thorax  seems  to,  as  it  were,  sink  away  from  the 


Fig.  196. — A  very  Common  Vabiety 
OF  Scoliosis,  having  the  dominant 
curve  in  the  dorsal  region,  with 
its  convexity  to  the  right. 


Fig.  197. — Boy  with  High  DoEs.Ui 
Dominant  Curve. 


arm  and  shoulder.  It  resembles  somewhat  an  oblique  groove 
descending  downwards  and  forwards. 

Below  it  there  is  a  lumbar  gibbosity  corresponding  to  the 
convexity  of  the  lumbar  curve,  but  not  nearly  so  prominent 
as  the  dorsal  gibbosity  on  the  opposite  side,  already  described. 

With  regard  to  the  two  hips,  the  left  is  very  prominent, 
owing  to  the  depression  above,  while  the  right  is  just  the 
opposite,  owing  to  the  dorsal  gibbosity,  which,  as  before  said, 
descends  low. 

Consequently  the  waist,  obliterated  on  the  right  side,  is 
higher  than  normal  on  the  left. 
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The  shoulders  are  not  at  the  same  horizontal  level  ;  for 
the  changes  m  the  spine  and  ribs  push  the  right  one  up  and 
allow  the  left  to  droop.  A  general  mclination  to  the  left  is 
seen  at  the  dorso-cervical  level. 

A  vertical  from  the  right  axilla  falls  even  beyond  the  right 
hip,  while  one  from  the  left  falls  well  within  the  corresponding 
hip. 

Upon  looking  at  the  patient  in  front,  of  course  the  same 
alterations  in  the  general  outline  are  visible  as  those  seen 
from  behind. 

The  left  breast  and  the  thoracic  wall  on  the  left  side  are 
prominent.    The  right  nipple  is  farther  than  the  left  from 

the  umbilicus,  probably 
about  half  an  inch,  more 
or  less.  The  rotation  of 
the  trunk  is  often  very 
apparent,  the  transverse 
j)lane  of  one  part  not  coin- 
ciding with  that  of  another. 
This  is  best  seen  by  look- 
ing down  from  above  the 
patient's  head. 

Such  is  a  typical  case 
of  true  lateral  curvature  of 
the  spine,  or  scoliosis  ;  and 
he  must  indeed  be  a  novice 
who  cannot  recognise  such 
a  case  at  a  glance.  But  in 
its  incipient  stage  even  this 
case  might  present  diffi- 
culties in  diagnosis. 

In  the  incijyient  stage 
the  line  of  spinous  pro- 
cesses is  straight,  or  nearly 
so,  even  when  the  line  of 
the  bodies  of  the  vertebrfe 


P. 


Fig.  193.— a  Vakiety  of  Scoliosis  in 
which  the  shoulders  are  practically 
at  the  same  horizontal  level,  the  back 
nearly  flat,  and  the  line  of  spinous 
processes  not  much  curved,  but  the 
unsymmetrical  outline  of  the  flanks 
very  noticeable.  The  curves  are 
mainly  in  the  lumbar  and  lower  dor- 
sal region,  and  compensate  each  other 
very  correctly.  A  favourable  case  for 
treatment. 


is  decidedly  curved.  The 
reason  of  this  has  been  explained  under  the  head  of  Patho- 
logy, and  it  has  also  been  shown  how  this  disproportion 
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between  the  degree  of  curvature  of  the  Hues  of  spmes  and 
bodies  is  necessarily  accompanied  by  torsion,  also  above 
described.  Now,  as  soon  as  ever  scoliosis  can  he  cliacjnosed  at 
all,  the  signs  of  this  torsion,  and  consequently  of  curvature  of  the 
line  of  vertebral  bodies,  are  recognisable.  One  of  the  very 
first  alterations  visible,  when  the  surgeon  makes  a  careful 
inspection  from  behind,  is  a  shght  rise  in  the  level  of  the 
waist  on  one  side  and  a  sKght  tendency  towards  obliteration 
on  the  other.  An  exceedingly 
small  alteration  of  this  kind  can 
be  recognised  by  the  practised 
eye.  Fig.  201  is  a  photograph 
from  a  case  not  quite  incipient, 
but  still  with  the  line  of  verte- 
bral spinous  processes  almost 
straight  and  the  shoulders  nearly 
square.  Note  how  manifestly 
unsymmetrical  are  the  outlines 
of  the  two  flanks  in  the  way  I 
have  just  described,  although 
the  spinal  line  is  all  but  quite 
straight.  • 

Again,  the  scapulaj  are  sel- 
dom quite  at  the  same  level. 
Any  straight  article  held  per- 
fectly horizontally  across  the 
back  at  the  level  of  one  inferior 
scapular  angle  will  be  either 
above  or  below  the  other.  Usu- 
ally the  shoulder  on  the  side  on  which  the  waist  is  heightened 
and  the  hip  prominent  is  the  lower. 

What  first  attracts  the  attention  of  the  patient's  mother 
or  friends  is  generally  the  rise  of  one  shoulder  or  the  increased 
prominence  of  one  hip.  Sometimes  it  is  the  comparative 
prominence  of  one  breast,  usually  the  left ;  also  a  sign  of 
torsion,  as  already  explained.  More  rarely  it  is  the  apparent 
projection  away  from  the  thorax  of  the  inferior  angle  of  the 
scapula,  on  the  side  on  which  the  shoulder  is  low  and  the 
waist  high. 


Fig.  199.—  Scoliosis  with  Pein- 
ciPAL  Curve  Dorsal  and  to  the 
Left  (compare  with  the  more 
usual  variety,  fig.  196). 
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Only  the  initiated  have  even  a  suspicion  that  the  spine  is 
deformed. 

Contrast  this  with  the  appearance  of  a  so-called  case  of 
'  severe  lateral  curvature '  in  which  osseous  deformit.y  has  not 
yet  commenced  to  show  itself.  I  find  it  difficult  to  write  with 
patience  about  the  inexcusable  error  of  describing  such  a  sham 
case  as  one  in  the  first  stage  of  true  lateral  curvature,  or 
scoliosis.    When  I  hear  of  '  a  case  of  lateral  curvature,  severe 


Pig.  200.— Similar  to  the  last  figure,  but  the  subject  is  older  and  better 
nourished.  Although  the  dominant  curve  is  in  these  cases  dorsal  and  to 
the  left,  this  curve  differs  by  its  great  length  from  what  is  seen  in  the 
scoliosis  usual  in  young  rachitic  children. 

but  without  osseous  deformity,'  being  cured,  I  am  reminded 
of  the  bones  '  out  of  joint '  which  the  bone-setters  reduce 
with  a  click. 

Combined  with  the  curvation  due  to  the  anatomical 
changes  in  the  spine  there  is,  in  each  case  of  scoliosis,  ex- 
cepting those  advanced  ones  in  which  ankylosis  has  taken 
place,  an  element  of  simple  flexion,  due  to  gravity,  which, 
when  the  patient  is  erect,  of  course  tends  to  aggravate  the 
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curves.  This  element  of  flexion  disappears  when  the  patient 
is  horizontal,  and  it  is  also  removed  by  the  patient's  bowing 
forward  as  far  as  possible,  with  the  knees  straight,  and  when 
the  patient  is  partially  suspended  by  the  head,  as  in  applying 
a  Sayre's  jacket.    But  the  bent  forward  posture,  while  it  will 


Fig.  201. — Slight  Scoliosis.  This  is  a  typical  example  of  the 
changes  commonly  seen  in  an  early  stage  of  sqoHosis.  The  line 
of  spinous  processes  is  nearly  straight.  It  is  not  well  shown  in 
the  illustration.  But  evidence  that  the  line  of  vertebral  bodies  is 
more  curved  is  supplied  by  the  signs  of  rotation,  viz. :  (1)  the 
unsymmetrical  flanks,  (2)  the  lower  dorsal  or  dorsorlumbar  boss 
on  the  left  side,  (3)  the  upper  dorsal  boss,  beneath  the  scapula, 
on  the  right  side. 

undo  most  spurious  flexions,  especially  if  the  patient  be 
resolutely  and  skilfully  managed  by  the  surgeon,  will  some- 
times add  to  a  genuine  curvature  a  further  flexion  not  existent 
even  in  the  erect  posture.  And  partial  suspension  not  only 
undoes  the  flexion  caused  by  gravity,  but  hides  much  of  the 
actual  osseous  deformity,  by  producing  in  each  intervertebral 

A  A 
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ligament  a  tension  on  the  side  of  the  concavity  of  the 
curve. 

But,  as  a  rule,  the  greater  the  alteration  produced  by  a 
change  from  the  ordinary  erect  position  to  a  horizontal  one,  or 
to  a  position  of  suspension,  the  greater  is  the  element  of 
flexion  in  the  case,  as  distinguished  from  curvature  due 
directly  to  osseous  changes. 

With  regard  to  the  question  of  which  curve  is  the  first  to 
appear,  the  dorsal  or  the  lumbar,  there  has  been  much  differ- 
ence of  opinion,  a  good  deal  of 
bold  assertion,  and  very  little 
trustworthy  observation.  The 
mechanico-muscular  theorists 
usually  give  the  lumbar  as  the 
first  curve  in  order  of  appear- 
ance. The  whole  affair  is  so 
simple  — one  leg  shorter  than  the 
other,  lumbar  curve  to  preserve 
balance,  dorsal  curve  to  bring 
shoulders,  &c.,  into  position,  and 
so  on ! 

Now,  it  is  the  rarest  thing  in 
the  world  to  be  able  to  trace 
the  addition  of  a  second  curve 
in  a  case  in  which  a  first  curve 
has  been  already  observed  to 
exist  alone.    Probably  one  does 

Fig  202.-A  very  Severe  Case  of     fQ^y^y  ^^^-^g  q^^^q^.        ^^^^  g^ses  : 
the  same  type  of  bcohosis  as  the  ... 

last  figure.  but  it  IS  m  very  quick  sequence 

indeed. 

The  dorsal  curve  is  generally  more  marked  than  the 
lumbar,  even  in  the  earlier  stage  of  scoliosis,  and  this  suggests 
that  it  is  likely  to  have  commenced  earlier  in  such  cases. 
When,  on  the  other  hand,  the  lumbar  curve  predominates 
(as  regards  intensity),  in  other  words  is  the  'dominant'  one, 
the  chances  are  in  favour  of  the  lumbar  curve  having  ap- 
peared first. 

The  narrowness  of  the  bodies  of  the  dorsal  vertebrte  pre- 
disposes them  to  yield  to  the  causes  of  scoliosis ;  and  the  ribs 
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do  not  protect  them  at  all  as  might  possibly  be  imagined,  for, 
within  certain  limits,  the  ribs  move  up  and  down  freely. 
They  therefore  offer  no  obstacle  whatever  to  the  commencement 
of  a  dorsal  scoliotic  curve ;  and  when  such  a  curve  has  pro- 
gressed, whatever  obstacle  they  may  oppose  to  its  further 


Fig.  203. — The  principal  curves  in  this  figure  are  himbar  and  lumbo-dorsal, 
the  shoulders  nearly  level,  and  the  back  nearly  flat. 

advance  is  overcome  in  such  a  way  as  to  produce  the 
gibbosity. 

On  the  other  hand,  the  lumbar  vertebrte,  comparatively 
mobile  as  regards  extent  of  lateral  movement,  oppose  by 
reason  of  their  breadth  a  certain  resistance  to  the  quick  action 
of  rachitis,  either  of  childhood  or  adolescence. 

An  almost  endless  number  of  different  varieties  of  scoliosis 
could  be  made  out,  all,  however,  gliding  into  one  another,  so 
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as  to  interfere  greatly  with  the  definition  of  the  said  varieties. 
But  a  few  of  the  chief  kinds  deserve  special  notice. 

The  left  dorsal  principal — i.e.  scoliosis  with  the  principal 
curve  in  the  dorsal  region  and  the  convexity  of  that  curve 
towards  the  patient's  left — is  most  common  in  early  childhood, 

and  has  been  noticed  under 
the  head  of  rickety  scoliosis. 
It  occurs  also  in  a  small  pro- 
portion of  cases  which  have 
commenced  at  the  period  of 
adolescence. 

The  left  lumbar  princijml  has 
a  predominant  lumbar  curve. 
This  curve  has  its  convexity  to 
the  left,  as  in  the  commonest 
variety  of  scoliosis.  But  in  the 
latter  the  dorsal  curve  is  domi- 
nant, and  in  the  former  the 
lumbar.  Compare  together  figs. 
203  and  196. 

Occasionally,  when  the  dor- 
sal curve  has  a  left  convexity', 
the  lumbar  curve  (with  a  right 
convexity)  is  dominant.  Some- 
times, indeed  frequently  in  slight 
cases  of  scoliosis,  the  dorsal  and 
lumbar  curves  are  about  equal. 

As  lumbar  curves  become 
large  and  dominant  they  en- 
croach more  and  more  upon  the 
lower  dorsal  region. 
Subjective  and  Functional  Symptoms. — These  vary  with 
the  stage  of  the  disease. 

The  commencement  of  the  affection  is  often  quite  insidious  ; 
but  it  is  frequently  attended  by  pain  in  the  back,  not  neces- 
sarily in  the  spine,  sometimes  near  one  shoulder-blade.  It  is 
not  at  all  clear  what  is  the  connection  between  the  pain  and 
the  scoliosis.  Similar  pains  are  occasionally  felt  at  the  com- 
mencement of  a  genu  valgum. 


Fig.  204. — Left  LuMBO-DOKS.-Ui 
Peincipal  Cukve,  but  with  a 
well-marked  right  upper  dorsal 
curve,  with  great  lumbar  lor- 

■  dosis  and  considerable  dorsal 
kyphosis. 
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Frequently  an  incipient  scoliosis  is  associated  with  dis- 
turbances in  the  genito-urinary  system,  such  as  disordered 
menstruation.  According  to  Clement  Lucas,  the  urine  is 
frequently  albuminous  in  such  cases. 

Scolioses  of  extreme  severity  may  interfere  seriously  with 
many  of  the  chief  organs  and  functions — respiration,  circula- 
tion, digestion,  innervation,  and  probably  even  the  intellect 
and  character. 

Eespiration  is  disturbed  in  consequence  of  the  cavity  of 
the  thorax  being  diminished  in  size  and  altered  in  shape, 
while  the  natural  mobility  of  the  ribs  and  diaphragm  is  im- 
paired by  the  anatomical  alterations.  There  is  shortness  of 
breath,  readily  noticed  in  very  severe  cases,  and  a  disposition 
to  bronchial  and  pulmonary  congestions,  but  not  to  tubercu- 
losis. But  such  symptoms  in  scoliotics  are  far  more  commonly 
due  to  post-nasal  growths,  or  even  to  asthma,  than  to  the  spinal 
curvature. 

The  presence  of  the  bodies  of  the  vertebrge  close  beneath 
the  ribs  on  the  side  of  the  convexity  of  a  severe  dorsal  curve 
may  be  detected  by  their  causing  dulness  on  heavy  j)ercussion. 
The  respiratory  murmur  gets  weak  or  even  disappears  alto- 
gether in  the  gibbosity,  but  is  normal  on  the  opposite  side  of 
the  thorax  and  in  front. 

Circulation  is  afiected,  probably  rather  indirectly  through 
the  disturbed  respiration  than  through  any  direct  mechanical 
interference  with  or  pressure  upon  the  heart.  There  are 
palpitations,  irregularities  of  the  pulse,  and  sometimes  liability 
to  faint. 

The  heart  impulse  is  usually  more  superficial  and  extensive 
than  normal. 

Digestive  troubles  are  frequent  both  in  the  first  and  last 
stages  of  scoliosis,  though  probably  from  different  causes. 
Those  of  the  first  stage  may  be  connected  with  the  actual 
origin  of  the  malady  ;  those  of  the  last  stage  secondary  to  the 
circulatory  and  respiratory  troubles.  Chlorosis  and  ulcer  of 
the  stomach  have  already  been  mentioned  as  possible  factors 
in  the  causation  of  certain  cases  of  scoliosis. 

Nutrition  is  impaired  in  advanced  cases.  •  - 

With  regard  to  the  nervous  system,  the  spinal  cord  seems 
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generally,  if  not  always,  to  escape  from  any  direct  interference 
or  pressure.  But  cases  have  been  recorded  of  more  or  less 
paralysis,  apparently  due  to  the  spinal  deformity. 

Pains,  usually  described  as  neuralgic,  are  frequent.  They 
may  possibly  be  caused  by  compression  of  the  intercostal 
nerves  as  they  leave  the  spinal  canal.  Sometimes  they  seem 
clearly  connected  with  the  pressure  of  the  lower  ribs  down 
inside  the  crests  of  the  ilia,  and  are  relieved  by  measures  to 
take  off  that  pressure. 

With  regard  to  the  intellect,  scoliosis,  like  many  of  the 
disabling  affections  of  youth,  predisposes  to  the  society  of 
books  and  people  older  than  the  sufferers  themselves,  and  is 
hence  sometimes  favourable  to  mental  development. 

Upon  the  character,  deformity  has,  in  all  ages,  been  known 
to  leave  its  mark.  What  that  mark  may  be—whether  one  of 
sadness,  or  of  malignity,  or  cheerful  endurance,  or  otherwise — 
depends  upon  the  original  disposition,  upon  the  treatment 
and  consideration  shown  to  the  sufferer  by  the  people  among 
whom  he  lives  and  moves,  and,  doubtless,  upon  the  other 
various  influences  which  collectively  mould  each  human  being 
into  what  he  is. 

The  voice  is  usually  more  or  less  Aveak. 

Gestation  and  labour  may  be  interfered  with  to  a  serious 
or  even  fatal  degree  when  the  mother  suffers  from  rachitic 
scoliosis,  which  is  so  frequently  complicated  with  deformed 
pelvis.  But  it  is  very  rare  indeed  for  lateral  curvature  com- 
mencing at  a  later  period  to  cause  any  such  troubles,  even 
though  the  lumbar  spine  may  be  badly  deformed. 

Diagnosis. — True  lateral  curvature  of  the  spine,  or  scoliosis, 
has  to  be  distinguished  from  (1)  mere  flexions  simulating  it, 
and  (2)  Pott's  curvature.  The  bosses,  &c.,  produced  by 
the  affection  have  also  been  occasionally  mistaken  by  the 
careless  or  the  inexperienced  for  tumours  or  local  hj'per- 
trophies. 

Diagnosis  from  mere  flexions  simulating  scoliosis. — There 
are  three  distinct  varieties  of  these,  namely  (1)  flexions  com- 
pensatory to  obliquity  of  the  pelvis,  caused  by  a  short  leg  or 
some  similar  influence  ;  (2)  reflex  flexions  ;  (3)  flexions  caused 
by  wilful  and  conscious  malingering.    The  so-called  '  hys- 
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terical'  or  '  nenromimetic '  cases  are  probably  mixtures,  in 
varying  proportions,  of  the  last  two  elements. 

There  are  three  points  in  which  flexions  in  general  tend 
to  contrast  with  the  cm'ves  of  a  scoliosis.  In  the  first  place, 
the  favourite  centre  of  mere  flexions  is  the  point  of  union  of 
the  dorsal  and  lumbar  regions,  a  somewhat  unusual  centre 
for  a  scoliotic  curve.  In  the  second  place,  mere  flexions  are 
usually  much  longer,  involving  more  vertebrae  than  an  indi- 
vidual curve  of  a  scoliosis.  In  the  third  place,  flexions,  unless 
very  slight,  produce  more  marked  folds  of  skin  in  the  con-, 
cavity,  scoliosis  as  a  rule  not  being  attended  with  such  folds. 
Though  these  distinctions  are  not  individually  absolute,  they 
go  collectively  for  a  great  deal. 

(1)  Flexions  compensatory  to  obliquity  of  the  pelvis  dis- 
appear as  soon  as  the  pelvis  is  made  horizontal  by,  e 
placing  books  of  a  proper  height  beneath  the  sole  of  a  short 
leg.  In  some  cases  such  flexions  lead  to  a  certain  amount  of 
osseous  deformity,  which  persists ;  but  this  is  quite  excep- 
tional. The  observer  must  not  confound  the  want  of  sym- 
metry in  muscular  and  osseous  development  which  may  exist, 
even  in  the  loins  of  a  patient  suffering  from  a  weak  and  short 
leg,  possibly  ankylosed  at  the  hip  or  knee,  with  the  asym- 
metry of  scoliosis. 

There  are  also  old  cases  of  paralysis  and  of  hip  disease  in 
which  it  is  quite  impossible  by  raising  one  heel  or  by  anything 
short  of  a  surgical  operation  to  get  the  pelvis  into  a  normal 
position.  But  in  such  cases  the  pelvis  can  be  got  into  various 
positions  which,  if  not  quite  normal,  are  yet  sufficient  to 
make  the  spine  demonstrate  by  its  alterations  of  position  and 
apparent  shape  that  it  is  not  scoliotic.  If  such  a  patient  be 
made  to  lie  flat  on  his  belly  and  chest  on  a  couch,  with  his 
thigh  over  the  edge,  should  a  hip  be  contracted  or  ankylosed, 
the  spine  can  be  placed  by  the  surgeon  in  a  normal  position. 
It  must  be  remembered  that  the  buttock  and  even  os 
innominatum  of  the  lame  side  may  be  more  or  less  atrophied. 

(2)  Reflex  flexions. — Unquestionable  cases  of  this  kind  are 
not  common.  They  are  marked  by  the  obvious  presence  of 
an  exciting  cause,  e.g.  severe  rheumatic  pain  in  one  loin. 
They  can  be  relieved  by  removing  the  cause,  and  are  usually 
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comparatively  severe  flexions  which  have  come  on  more  or 
less  suddenly.  One  form  is  that  which  sometimes  compli- 
cates sciatica. 

(3)  Sham  flexions — Malingering. — A  genuine  scoliotic, 
unless  also  hysterical  or  having  a  short  leg,  can  usually, 
without  difficulty,  be  got  to  stand  with  both  knees  straight, 
A  malingerer  wilfully  bends  one  knee,  and  finds  it  difficult  to 
preserve  the  character  and  extent  of  his  or  her  spinal  flexion 
when  compelled  to  straighten  both  knees  and  keep  both  heels 
flat  on  the  ground.  The  characteristic  differences  between 
true  scoliotic  curves  and  flexions  in  general,  given  above,  are 
present.  When  the  patient  is  laid  flat  on  the  face,  and  per- 
severing attempts  are  made  to  straighten  the  back,  wilful 
attempts  to  reproduce  it  can  often  be  detected.  The  signs  of 
torsion  are  absent.  A  probable  motive  can  sometimes  be 
discovered. 

Neuromimetic  cases  present  the  signs  of  sham  flexions 
above  noticed,  and  may  be  diagnosed  much  in  the  same  way. 
Though  they  may  persist  for  years,  they  usually  commence  in 
young  women  at  an  older  age  than  that  at  which  true  scoliosis 
commonly  begins.  The  amount  of  apparent  deformity  is 
usually  out  of  all  proportion  to  the  duration  of  the  case,  if  it 
is  seen  early,  and  contrasts  strongly  with  the  absence  of  signs 
of  torsion.  Many  of  the  sufferers  have  a  characteristic  look — 
a  kind  of  languishing,  woe-begone  appearance. 

Whether  malingering  or  neuromimesis  be  suspected,  the 
patient's  spine  and  figure  should  be  carefully  examined  as  he 
or  she  bends  well  forward  with  the  knees  straight  and  the 
heels  together. 

Diagnosis  frum  Putt's  cMrraiitre.— Ordinary  cases  can 
present  no  difficulty  ;  but  there  are  (1)  severe  cases  of  scoliosis 
with  a  more  or  less  sharp  angular  curve  in  one  spot;  (2) 
cases  of  shght  scohosis  with  one  or  two  unusually  prominent 
spinous  processes;  (3)  cases  of  caries  of  the  spine  accom- 
panied by  a  lateral  flexion  ;  (4)  cases  of  lateral  curvature 
actually  coexistent  with  caries  of  the  spine. 

The  first  class  of  cases,  being  severe,  present  the  charac- 
teristic features  of  scoliosis  in  a  marked  manner — the 
gibbosity,  the  unsymmetrical  waist,  &c.    Such  cases  as  I 
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have  seen  have  usually  had  the  spurious  Pott's  curvature  high 
up  in  the  dorsal  region.  On  the  other  hand,  there  is  a  total 
want  of  the  ordinary  collateral  symptoms,  some  of  which 
would  certainly  be  present  in  a  true  case  of  caries  of  such 
severity. 

The  cases  of  slight  scoliosis  with  one  or  two  prominent 
vertebrae  may  present  some  difficulty.  But  the  spine  has 
lost  none  of  its  normal  mobility  at  the  suspicious-looking 
locality,  nor  can  tenderness  or  local  pain  be  elicited  at  the 
spot  by  either  direct  or  indirect  percussion,  unless  the  case  is 
nem'omimetic,  a  rather  unlikely  combination  of  things.  I 
have  met  with  it  once,  and  been  much  puzzled,  especially  as 
the  prominent  vertebra  in  this  case  was  at  the  very  centre 
of  the  scoliotic  (?)  curve.  The  inconsistencies  of  this  case 
led  me  to  diagnose  a  genuine  slight  case  of  scoliosis,  associated 
with  a  neuromimetic  imitation  of  caries  at  one  point. 

It  often  happens  that  caries,  especially  of  the  lumbar 
vertebrae,  is  accompanied  by  lateral  inclination  of  the  trunk 
above  the  point  of  disease.  But  this  inclination  usually  dis- 
appears in  the  prone  posture ;  and  the  signs  of  caries  are 
almost  invariably  well  marked  in  these  cases.  Not  that  there 
is  always  a  prominent  boss.  As  is  well  known,  the  lumbar 
region,  being  naturally  concave  behind,  is  slow  to  develop  a 
marked  posterior  angular  curvature.  But  an  obliteration  of 
the  concavity  can  usually  be  detected  and  a  thickening  felt ; 
while  there  are  the  characteristic  local  weakness  and  stiffness, 
as  well  as  peculiar  gait,  and  sometimes  abscess.  But  see  also 
the  chapter  on  '  Pott's  Disease.' 

Scoliosis  and  caries  are  not  antagonistic,  and  therefore  do 
occasionally  exist  in  the  same  subject.  Such  cases  sometimes 
require  very  careful  study  in  order  to  recognise  what  sym- 
ptoms and  effects  are  due  to  each  disease,  or  even  to  avoid 
leaving  one  altogether  undiscovered.  But  they  are  so  rare 
that  the  surgeon  should  not  bear  them  too  acutely  in  mind,  or 
he  will  discover  mare's  nests. 

The  gibbosity  on  the  side  of  the  convexity  of  the  lumbar 
curve  has  been  occasionally  mistaken  for  a  tumour,  and  is 
frequently  supposed  to  represent  a  unilateral  muscular  hyper- 
trophy.   The  costal  gibbosity  also  sometimes  gives  rise  to  a 
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suspicion  of  intra-thoracic  disease,  bulging  out  the  chest  wall, 
especially  in  rachitic  cases,  wherein  the  said  gibbosity  is  apt 
to  be  more  circumscribed.    Similar  errors  also  occasionally 

result  from  the  antero- 
lateral thoracic  promi- 
nence beneath  or  near 
one  breast. 

These  errors  are 
sometimes  the  result  of 
a  very  imperfect  and 
partial  examination  of 
the  patient's  trunk. 

Pkognosis. — Although 
much  can  be  done  to 
relieve  and  disguise  the 
amount  of  deformity, 
and  to  prevent  increase, 
the  sad  truth  remains 
that  scoliosis,  or  true 
lateral  curvature,  is,  in 
the  present  state  of 
science,  incurable.  Into 
almost  every  case  of  the 
affection  two  elements 
enter  —  one,  the  prime 
and  essential  deformity 
of  the  vertebriB ;  the 
other,  an  aggravation  in 
the  appearance,  due  to 
the  action  of  gravity,  and  termed  flexion.  When  the  latter  is 
considerable,  much  can  be  done  for  the  patient's  appearance. 
All  such  phrases  as  that  '  in  severe  cases  of  lateral  curvature 
the  deformity  of  the  bones  can  never  be  perfectly  removed,'  and 
the  like,  are  delusive ;  for  thej  imply  that  slighter  cases  may 
be  entirely  cured.  Cures  have  been  claimed  for  one  system 
of  treatment  after  another;  cures  are  still  claimed  for  almost 
every  system  of  treatment  by  different  people  ;  but,  speaking  for 
myself,  I  have  made  a  careful  study  of  the  evidence  in  favour 
of  these  claims,  and  only  feel  assured  that  they  are  uiifounded. 


Fig.  205. — Spinal  Curvature  secondary  to 
AN  Empyema  which  had  been  treated 
BY  an  extensive  Resection  of  Ribs. 
(Helferich,  'Langenbeck's  Archives,'  1892, 
Bd.  xliii.  p.  208.) 
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With  regard  to  the  natural  tendencies  of  the  disease  when 
left  alone,  much  depends  upon  the  stage  of  the  disease,  upon 
its  causes,  and  upon  the  patient's  age,  sex,  occupation,  habits, 
and  mode  of  life. 

The  slighter  the  case,  the  less  likely  is  it  to  progress.  Wlien 
the  most  advanced  stage  has  been  reached — namely,  that  in 
which  the  vertebr£B  are  ankylosed  together  —it  is  in  the 
highest  degree  probable  that  increase  will  not  take  place. 
When  a  curve  is  well  marked  the  influence  of  gravity  and 
flexion  tell  more  unfavourably  upon  it  than  upon  a  faint 
curve. 

With  respect  to  the  causes,  they  are,  alas  !  only  too  often 
more  or  less  obscure.  But  cases  arising  from  rickets  in  early 
life  may  be  stationary  for  a  considerable  time,  and  then  in- 
crease again  during  adolescence.  And  many  cases,  especially 
such  as  those  due  to  pleurisy  or  cicatricial  contraction,  reach 
a  certain  degree,  and  there  spontaneously  stop. 

It  is  during  the  period  of  growth  and  development  on  the 
one  hand,  and  of  approaching  old  age  on  the  other,  that  sco- 
lioses are  most  liable  to  increase. 

Female  scoliotics  are  liable  to  a  special  increase  during  and 
after  pregnancy  ;  and  in  that  period  the  constantly  changing 
shape  interferes  with  wearing  appliances.  Occupations  which 
involve  long  persistence  in  the  upright  position,  or  carrying 
weights  on  the  arms  or  shoulders,  have  an  evil  influence. 
Unhealthy  sedentary  occupations  and  habits  are  unfavourable. 

The  persistence  of  any  obstruction  to  respiration,  or  of 
chlorosis,  is  very  unfavourable.  As  a  matter  of  fact,  the  surgeon 
should  not  permit  the  continuance  of  such  conditions. 

Double  deviations,  in  which  the  lumbar  and  dorsal  curves 
are  pretty  equal,  progress,  as  a  rule,  slowly,  compared  with 
those  in  which  one  curve  is  very  predominant,  especially  if 
that  dominant  curve  be  dorsal  or  dor  so-lumbar. 

Scoliosis,  whether  rachitic  or  otherwise,  is  never  cured 
spontaneously. 

Treatment. — Although  genuine  cure  is  not  to  be  expected, 
there  is  yet  plenty  of  room  for  treatment ;  in  fact,  treatment 
is,  in  most  instances,  an  absolute  necessity  to  prevent  increase 
of  the  deformity,  and  it  generally  offers  hope  at  least  of  an 
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apparent  improvement,  which  in  some  cases  is  very  con- 
siderable. 

The  indications  are  to  prevent  increase  of  the  deformity ; 
to  try  to  remove  the  element  of  flexion  increasing  the  apparent 
curve  ;  to  strengthen  the  muscles  of  the  trunk,  and  to  teach 
them  to  support  the  spine  in  as  straight  and  good-looking  a 
position  as  possible ;  also  to  take  pressure  off  the  vertebrae  on 
the  side  of  the  concavity  of  each  curve,  to  increase  the  pressure 


Fig.  206. — A  Kational  School  Desk  and  Seat.    (From  Hoffa,  after  Lorenz  (?).) 

on  .the  side  of  the  convexity,  to  exercise  gentle  pressure  on  the 
gibbosity  or  gibbosities,  and  to  develop  the  chest  and  breathing 
capacity  as  much  as  possible. 

As  a  preliminary,  all  obstructions  to  free  respiration, 
whether  mechanical,  e.g.  nasal  obstruction — or  physiological, 
e.g.  chlorosis — or  mechanico-physiological,  e.g.  the  practice  of 
wearing  tight  stays,  should  be  dealt  with.  Moreover,  great 
attention  must  be  paid  to  the  nutrition  generally,  and  to  that 
of  the  bones  in  particular. 
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The  means  adopted  in  order  to  follow  out  these  indications 
may  be  classified  as :  (1)  appliances,  (2)  exercises,  (3) 
medicaments,  (4)  sm-gical  procedures,  (5)  hygienic  measures 
other  than  exercises.  To  these  may  be  added  (6)  simple 
horizontal  rest. 

Appliances,  again,  may  be  divided  into  (1)  portable — those 
which  the  patient  wears  and  ca.rries  about ;  and  (2)  those  which 
he  does  not. 

The  prototype  of  these  portable  apparatus  was  what  the  . 
Germans  call  'Heister's  Cross,'  a  simple  upright  wooden 
backboard  with  a  shoulder-board  at  right  angles  to  the  upright ; 
a  circlet  for  the  head;  and  three  straps,  one  for  the  waist  and 
one  for  each  axilla.  The  principle  of  this  appears  to  have 
been  simply  that  of  fixation  with  a  back  splint.  A  step  in 
advance  was  to  convert  the  pelvic  strap  into  a  pelvic  girdle  of 
padded  "steel.  The  same  metal  came  also  to  be  used  for  the 
posterior  upright ;  and  it  was  sometimes  made  double,  so  that 
there  might  be  no  pressure  on  the  spinous  processes  of  the 
vertebrfe. 

Another  form  of  '  spinal  support,'  as  these  apparatus  are 
called,  has  two  lateral  uprights  rising  from  the  pelvic  girdle, 
and  bearing  each  a  crutch  in  the  corresponding  axilla. 

The  girdle  is  either  completely  of  steel,  or  may  be  of  steel 
behind  and  at  the  sides,  but  of  leather  anteriorly.  In  position 
it  rests  on  the  sacrum  behind  and,  passing  laterally  between 
the  great  trochanter  and  the  anterior  iliac  spine,  lies  in  front 
a  little  higher  than  the  os  pubis. 

The  axillary  crutches  are,  in  some  supports,  fixed  to  the 
posterior  upright,  from  which  they  curve,  first  outwards,  and 
then  forwards,  like  the  horns  of 

an  ox  (fig.  '207).     The  pelvic  ^' 
girdle  is  frequently  supplemented        y^iss,  ' 


Fio.  207. 


Fig.  208. 


by  ivfo  strips  of  padded  metal  in  the  position  of  a,  a',  fig,  208. 
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In  order  to  change  their  character  from  that  of  mere  aup- 
ports  to  that  of  actively  working  instruments,  parts  of  the 
apparatus  were  made  movable  on  the  rest  by  a  ratchet-and- 
key  arrangement.  At  first  the  posterior  upright  was  joined  to 
the  pelvic  girdle  in  this  way,  and  by  working  it  laterally  it  was 
sought  to  bend  over  the  body  from  the  side  towards  which  the 
spinal  curvature  inclined  it.  Such  w^as  the  principle  of 
Hossard's  '  ceinture  a  inclinaison.' 

The  immediate  application  of  the  pressure  produced  by 
ratchet  and  key  was  in  some  cases  effected  by  webbing  bands, 
in  others  by  padded  steel  plates.  These  steel  plates  were 
usually  connected  to  the  posterior  upright,  sometimes  to  the 
axillary  upright,  and  sometimes,  by  means  of  levers,  to  the 
pelvic  girdle.  In  almost  all  cases  a  broad  abdominal  band  of 
webbing,  and  often  a  thoracic  one  also,  or  a  complete  waist- 
coat, so  to  speak,  was  attached  to  the  metal  part  of  the 
apparatus. 

These  alterations  or  additions  were  made  gradually,  and 
in  some  form  or  other  they  all  survive  in  different  instruments. 

Another  variety  of  portable  apparatus  is  formed  by  the 
simple  shoulder-straps.  These  can,  of  course,  have  no  action 
on  the  spine  at  all,  except  that,  by  holding  the  shoulders  and 
arms  back,  they  remove  the  weight  of  those  parts  to  a  pos- 
terior position,  in  which  there  will  be  less  leverage  for  them 
to  use  to  bend  the  dorsal  spine  forwards. 

Still  other  forms  of  portable  apparatus  are  those  by  which 
Barwell  has  attempted  to  apply  elastic  force  on  principles 
similar  to  those  according  to  which  it  is  used  for  cases  of 
club-foot,  &c.  See  the  annexed  diagram  of  Barwell's  spiral 
bandage  (fig.  209). 

I  confess  to  having  had  no  experience  of  these  contrivances, 
and  one  should  be  cautious  about  condemning  any  apparatus 
a  priori.  But  I  am  not  aware  that  conclusive  demonstration 
of  their  good  effect  has  been  put  on  record,  and  it  is  not  e&sy 
to  believe  that  they  can  possibly  do  much  good. 

With  regard  to  the  spiral  bandage  illustrated  (see  fig.  209), 
its  force  can  be  resolved  into  horizontal  and  perpendicular 
components,  of  which  the  latter  is  injurious.  The  horizontal 
component  tends  partly  to  compress  the  abdomen  and  thorax 
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where  the  bandage  lies,  and  partly  to  draw  back  the  left 
shoulder,  an  effect  of  questionable  value.  For  the  reasons 
above  given  I  have  not  felt  justified  in  trying  it. 

A  different  class  of  spinal  supports  is  composed  of  stiff 
corsets  made  of  leather,  of  prepared  felt,  or  of  bandages 
stiffened  with  plaster  of  Paris  or 
with  water-glass.  It  is  doubt- 
ful whether  one  should  class 
with  these  or  with  the  steel  sup- 
ports corsets  made  of  canvas 
or  linen  stiffened  with  rods  of 
whalebone.  Whalebone  corsets 
are  used  only  for  slight  or  per- 
fectly stationary  cases,  or  for 
cases  believed  to  be  improving 
under  the  influence  of  treatment. 
They  have  very  little  action, 
even  when  new  and  skilfully 
made,  and  none  when  old  or 
badly  made. 

With  regard  to  poroplastic 
felt  and  plaster-of-Paris  corsets 
or  jackets,  I  have  thought  it 
judicious,  from  their  extensive 
use  and  usefulness,  to  give  a 

long,  detailed,  and,  I  hope,  thoroughly  practical  account  of 
them  in  a  separate  chapter. 

Points  hearing  on  the  relative  value  and  effectiveness  of  the 
different  forms  of  portable  apparatus,  especially  spinal  su2J2wrts 
of  steel,  leather,  felt,  and  plaster  of  Paris. — The  chief  indi- 
cations which  they  have  to  fulfil  are — (1)  to  take  the  perpen- 
dicular pressure  off  the  vertebrte  on  the  side  of  the  concavity 
of  each  curve;  (2)  to  increase  the  perpendicular  pressure  on 
the  side  of  the  convexity ;  (3)  to  exercise  gentle  pressure 
on  the  gibbosity  or  gibbosities  ;  (4)  n,ot  to  press  upon  certain 
parts,  e.g.  the  female  mammae ;  (5)  to  interfere  as  little  as 
possible  with  the  movements  of  the  respiratory  and  digestive 
organs  ;  (6)  to  be  removable ;  (7)  to  be  strong,  but  reasonably 
light. 


Fig.  209.— Bakwell's  Spieal 
Bandage. 
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The  prime  essential  in  the  different  kinds  of  stays  and 
corsets  is  a  satisfactory  base.  This  must  be  sought  in  that 
part  of  the  instrument  which  clasps  the  pelvis. 

It  is,  no  doubt,  easy  to  make  a  pelvic  girdle  which,  if  it 
only  keep  in  position,  will  sustain  any  amount  of  force  trans- 
mitted to  it  from  other  parts  of  the  appliance.  Not  only  has 
the  pelvic  girdle  to  be  kept  in  position,  but  its  usefulness  as  a 
base  of  support  is  limited  by  the  tendency  of  the  pressure  of 
it  to  cause  soreness  of  the  soft  parts  beneath. 

The  means  by  which  it  is  kept  in  position  are — (1)  its 
accuracy  of  fit ;  (2)  the  reaction  of  the  other  components  of 
the  appliance  ;  (3)  the  addition  of  certain  parts  to  the  instru- 
ment. 

I  have  already  referred  to  the  frequency  with  which  instru- 
ment-makers fail  to  make  a  pelvic  girdle  fit  accurately  and  lie 
in  just  the  right  place.  Of  course  there  are  great  differences 
in  the  skill  and  care  of  different  workmen,  and  in  the  amount 
and  wisdom  of  the  superintendence  of  master  instrument- 
makers.  Still,  defects  of  the  kind  are  so  commonly  seen  by 
any  surgeon  who  takes  the  trouble  to  look  for  them,  that  it 
may  be  plainly  stated  that,  with  ordinarj;-  care  and  skill  on 
the  part  of  the  instrument  maker,  they  still  remain  un- 
avoidable. 

Now  a  tyro  can  soon  learn  to  make  a  plaster-of-Paris,  or 
even  a  poroplastic  felt  jacket,  fit  the  pelvis  like  a  glove. 

If  a  movable  pelvic  girdle  does  not  fit  well,  the  patient's 
feeling  of  discomfort  will  make  him  actively  shift  it  out  of 
position. 

By  the  reaction  of  the  other  component  parts  of  the  appli- 
ance I  mean,  for  example,  the  effect  of  axillary  crutches  in 
keeping  the  girdle  from  shifting  upwards,  and  of  the  abdo- 
minal band  and  shoulder-straps  in  preventing  any  tilting  out 
of  the  horizontal. 

Still,  it  has  been  found  necessary  to  make  special  additions 
to-  effect  the  object  under  review.  One  plan  is  that  of- carrying 
a  steel  rod  down  to  a  girdle  clasping  one  thigh.  This  is  used 
when,  either  from  the  peculiarity  of  the  patient  or  from  the 
action  of  the  instrument,  there  is  a  tendency  for  the  girdle  to 
tilt  upwards  on  the  side  where  it  is,  by  this  contrivance,  -fixed 
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down  to  the  thigh.  However  skilfully  such  an  appliance  is 
made,  it  is  scarcely  likely  to  act  equally  well  in  both  the 
sitting  and  standing  positions  and  during  free  movements  of 
different  kinds. 

With  regard  to  the  axillary  crutches,  they  fail  to  effectively 
extend  the  spine  on  account  of  the  great  mobility  of  the  scapulse. 
They,  however,  can  certainly 
be  so  used  as  to  more  or  less 
relieve  the  spine  of  part  of 
the  weight  of  the  upper  ex- 
tremities ;  but,  as  I  have 
already  mentioned,  this 
action  cannot  be  continuous, 
because  of  the  injurious 
pressure  which  thereby  re- 
sults on  the  axillary  vessels 
and  nerves.  The  crutches 
are  made  of  soft  metal  so 
that  the  surgeon  can  bend 
them  out  of  any  shape  that 
may  be  found  to  cause  dis- 
comfort. They  should  be 
long  enough  anteriorly  to 
curve  well  round  in  front  of 
the  pectoral  folds. 

Whether  a  steel  support  Fro.  210.— Poboplastic  Jacket,  with  An- 

have  axillary  crutches  or 
not,  it  is  almost  invariably 
fitted  with  straps  passing 
over  the  shoulders.  Sayre 
inveighs  against  these  as 
positively  holding  the  upper 
part  of  the  spine  down,  and  thus  counteracting  whatever 
forces  may  be  in  action  to  straighten  out  the  curves  of  a 
scoliotic  spine.  There  can  be  no  doubt  but  that  they  have 
this  tendency. 

The  practice  of  carrying  up  a  plaster-of-Paris  or  felt 
jacket  to  the  top  of  the  axillas,  in  order  to  imitate  and  aim 
at  the  effect  of  the  crutches,  can  only  be  stigmatised  as  ridicu- 

B  B 


TEKiOB  Crutches,  used  both  in  Sco- 
liosis AND  Kyphosis.  The  two  ante- 
rior crutches  are  united  behind  by  a 
strap  of  elastic  webbing.  The  loliole 
strap  should  be  elastic.  I  have  seen 
many  of  these  appliances  spoilt  by 
placing  elastic  at  only  one  end  of  the 
strap. 
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Ions  and  calculated  to  cause  cruel  discomfort.  It  has,  how- 
ever, been  advocated.  Of  course,  no  patient  could  possibly 
endure  that  any  weight  should  lie  on  the  sharp  upper  edge  of 
a  plaster  or  felt  jacket. 

The  surgeon  must  take  care  that  both  the  axillary  and 
dorsal  uprights  fit  well  to  the  patient's  body.  They  fre- 
quently do  not.  This  is  an  important  point  as  regards  the 
comparative  obtrusiveness  of  the  jacket  beneath  the  clothing, 
as  well  as  with  regard  to  its  practical  efficacy. 

Passing  now  to  the  padded  plates  which,  by  means  of  keys 
and  screws,  are  made  to  press  against  the  gibbosities,  it  must 
be  confessed  their  action  is  often  nil,  and  never  more  than 
trivial.  Even  the  most  skilful  arrangement  of  pelvic  girdle, 
abdominal  or  thoracic  bands,  and  perpendicular  metals  gives 
them  but  a  feeble  leverage.  Moreover,  the  trunk  is  so  mobile 
and  so  very  imperfectly  enclosed  and  fixed  by  the  class  of  in- 
struments under  notice  that  the  patient  learns  the. trick  of 
evading  pressure  of  any  force,  especially  as  such  pressure  is 
irksome,  and  sometimes  painful. 

Against  all  contrivances  for  exercising  pressure  on  the 
gibbosities  the  objection  may  be  urged  that  their  action  is 
very  indirect  and  distant  on  the  spinal  curvature  itself. 

It  is  an  utter  fallacy  to  suppose  that  parts  like  the  female 
breasts  are  protected  from  the  ill  effects  of  pressure  by 
making  the  appliance  in  contact  with  them  of  a  soft  material. 
The  most  disfiguring  absorption  is  often  caused  by  webbing 
bands  or  by  felt  jackets  carefully  softened  over  the  mammje. 
Such  soft  appHances  only  leave  the  breasts  uninjured  when 
they  do  not  press  upon  them  at  all — in  other  words,  when 
they  do  not  act  at  all,  and  might  as  well  be  absent  altogether. 
On  the  other  hand,  a  firm  corset  can  be  so  shaped  as  to 
exercise  no  pressure  on  the  mammfe. 

All  webbing  or  other  soft  belts  are  open  to  the  objection 
that,  owing  to  their  mobility  and  the  capacity  of  the  abdomen, 
and  even  of  the  thorax,  for  changing  shape,  they  cannot  per- 
fectly fix  any  part  of  the  lumbo-dorsal  spine  backwards.  If 
they  are  unduly  tightened,  the  functions  of  the  respiratory 
and  digestive  organs  are  interfered  with,  which  is  directly  con- 
trary to  one  of  the  most  important  indications  for  treatment. 
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All  spinal  supports  used  for  scoliosis  are  removable. 
Sayre's  jacket  is  commonly  imagined  to  be  an  exception,  and 
as  formerly  used  it  was  so.  But  it  is  so  no  longer.  The 
way  in  which  the  plaster-of-Paris  jacket  is  made  into  a 
removable  appliance  is  described  else-  ^ 
where. 

Let  us  consider  now  how  far 
corsets  of  plaster  of  Paris  or  other 
stiff  material — e.g.  '  poroplastic  felt ' 
— fulfil  the  indications  enumerated  at 
p.  364. 

As  extension  opens  out  the  curves 
of  the  scoliotic  spine,  it  necessarily 
satisfies  indications  1  and  2 ;  i.e.  it 
increases  the  perpendicular  pressure 
on  the  side  of  the  convexity  of  each 
curve  and  decreases  it  on  the  side  of 
the  concavity.  The  question,  there- 
fore, becomes  simply  this  :  To  what 
extent  and  how  long  does  the  plaster 
jacket  keep  up  the  spinal  extension 
obtained  by  self-suspension  with  the 
collar  and  pulleys  ? 

I  have  made  many  measurements, 
and  can  say  positively  that  an  exten- 
sion of  five-eighths  of  an  inch  can 
frequently  be  kept  up  for  a  month,  or 
even  much  longer,  with  an  ordinary 
Sayre's  jacket,  and  nearly  as  much 
with  a  poroplastic  felt  one.  This 
contrasts  very  favourably  with  the 
figure  got  on  measuring  a  patient 

wearing  a  steel  instrument.  I  have  frequently  found  such  a 
patient  shorter  with  the  '  spinal  support '  on  than  with  it  off, 
and  that  even  to  a  difference  of  more  than  an  inch,  especially 
if  the  instrument  were  old.  But  I  have  observed  it  in  the 
case  of  brand-new  steel  supports  and  stays.  In  the  case  of 
plaster  or  felt  jackets  I  have  only  once  found  this  shortening 
and  then  the  jacket  was  very  old  indeed. 

u  li  2 


FiG.  211. — The  curved  line 
A  b'  is  the  same  length  as 
the  straight  line  a  b.  So 
slight  an  extension  as 
that  of  the  point  b'  to  b 
has  sufficed  to  straighten 
so  marked  a  curve. 
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A  quarter  of  an  inch  is  a  very  respectable  amount  of 
extension  for  a  steel  appliance  to  keep  up. 

In  making  the  measurement  the  surgeon  must  beware  of 
being  deceived  or  tricked  by  the  patient.  The  latter  should 
be  perfectly  passive,  beyond  simply  doing  his  best  to  stand 
upright. 

The  third  indication  was,  it  will  be  remembered,  'to 
exercise  gentle  pressure  on  the  gibbosity  or  gibbosities.'  By 
*  gentle '  is  meant  such  pressure  as  can  be  comfortably  borne. 

Now,  when  a  young  scoliotic  patient  is  -  suspended,  the 
gibbosities  are  seen  to  become  less  prominent — sometimes 
much  less.  If,  then,  a  rigid  case  is  moulded  and  set  on  the 
figure  thus  suspended,  as  soon  as  the  suspending  gear  is 
relaxed  the  patient  sinks,  as  it  were,  into  her  jacket,  and  the 
gibbosities,  attempting  to  bulge  out  again  as  they  did  before 
suspension,  press  against  the  wall  of  plaster,  and  receive  from 
it  a  counter-pj-essure,  compared  with  which  the  action  of  the 
plates  worked  by  screws  and  keys  on  a  steel  instrument  is 
but  as  that  of  a  toy. 

Thus  do  the  rigid  jackets  fulfil  the  third  indication. 

With  regard  to  the  fourth  indication — *  not  to  press  upon 
certain  parts,  e.g.  the  female  mammae ' — I  have  already 
mentioned  the  injurious  effects  of  bands  or  belts  of  any  kind 
which  press  upon  those  glands.  In  the  case  of  plaster  and 
felt  jackets  great  care  must  be  taken  to  mould  them  into 
half  cups  or  pockets  of  appropriate  size  and  shape  opposite 
the  breasts  ;  while  the  secret  of  preventing  undue  pressure  on 
bony  prominences  is  to  secure  a  perfect  ^/z'^. 

The  fifth  requirement  is  that  the  movements  of  the  respi- 
ratory and  digestive  organs  shall  be  interfered  with  as  little 
as  possible.  It  is  a  matter  of  experience  that  properly  applied 
plaster-of-Paris  and  felt  jackets  satisfy  even  this  requirement. 
The  statements  to  the  contrary  are  libellous,  and  have  for  their 
parentage  rashness  of  statement  and  ignorance  of  fact ;  in 
other  words,  they  have  for  their  brothers  and  sisters  the  large 
family  of  falsehoods  which  have  been  brought  forth  with 
reference  to  the  plaster-of-Paris  corset.  A  plaster  or  felt 
corset  which  interferes  with  either  ordinary  respiration  or 
ordinary  digestion  is  either  tighter  than  there  is  any  necessity 
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whatever  to  make  it,  or  else  is  of  a  wrong  shape.  If  the  direc- 
tions presently  to  be  given  be  accurately  followed,  the  error  in 
question  will  be  easily  avoided. 

Even  the  plaster-of-Paris  jacket,  when  used  for  scoliosis, 
can  be,  and  should  be,  made  removable  and  replaceable. 

With  regard  to  the  weights  of  plaster  and  of  felt  jackets, 
they  do  not  compare  unfavourably  with  those  of  steel  supports. 

Before  leaving  this  subject  I  will  stay  to  deal  with  the  false- 
hoods and  exaggeration  concerning  the  plaster-of-Paris  jacket 
to  which  I  have  just  referred.  The  language  in  which  its 
alleged  dirtiness  has  been  described  will  be  more  appropriately 
dealt  with  when  describing  its  emj)loyment  for  spinal  caries, 
for  which  an  irremovable  jacket  will  be  recommended.  The 
same  remark  applies  to  the  accusation  that  the  plaster  jacket 
hides  the  formation  of  pressure  sores,  the  increase  of  deformity, 
&c.  For,  I  repeat,  the  plaster-of-Paris  jacket,  when  used  in 
the  treatment  of  scoliosis,  may  be,  and  generally  ought  to  be, 
cut  down  the  middle  in  front,  made  to  lace  and  unlace,  and 
removed  frequently. 

But  the  plaster  jacket  has  been  alleged  to  be  harsh  as 
mortar,  and  necessarily  very  uncomfortable.  Its  surface,  when 
skilfully  made,  has  about  as  much  resemblance  to  that  of 
mortar  as  the  surface  of  a  smooth  tile  has  to  that  of  a  common 
brick,  and  it  causes  no  more  necessary  discomfort  than  does  a 
well-fitting  boot  or  hat.  It  has  been  described  as  being  ex- 
cessively heavy.  In  the  scales  it  is  not  heavier  than  a '  spinal 
support,'  and  on  the  patient's  body  the  weight  is  not  felt 
nearly  so  much,  because  it  is  more  evenly  distributed.  Lastly, 
it  has  been  reviled  as  a  '  pauper  '  splint.  Would  that  it  were 
so  ;  but  it  is,  alas  !  rather  expensive  of  skilled  labour  and  of  the 
surgeon's  time,  and  it  gives  opportunity  for  the  exercise  of  a 
little  artistic  or  modelling  talent,  if  he  have  any.  The  person 
who  can  think  seriously  of  expensiveness  of  material  in  a 
surgical  appliance,  and  lightly  of  expensiveness  of  the  surgeon's 
time,  reminds  one  of  the  rustic  who,  gazing  at  a  fine  Millais, 
said,  '  They  tell  me  that  the  paint  on  that  pictur  cost  ten 
shillin',  let  aloiin  the  trouble  o'  layin'  it  on  !  ' 

Then  there  are  the  equally  exaggerated  misstatements 
about  suspension.    During  the  application,  we  learn  that 
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*  the  subject  ia  in  a  state  of  trying  suspense ; '  it  shocks 
nervous  sensibihties,  because  of  its  resemblance  to  capital 
punishment ;  the  arms  become  blue,  cold,  and  numb ;  *  the 
muscles  of  the  entire  body  '  are,  '  after  a  minute  or  two, 
rendered  powerless,  and  the  patient  relapses  into  a  state  of 
pendent  and  distressing  helplessness  ; '  *  retching  and  vomit- 
ing are  not  unfrequent ;  '  fainting  occurs  sometimes  ;  in 
one  or  more  instances  fatal  results  have  followed ;  '  traction 
does  not  restore  natural  curves  to  the  spine ' — and  so  on,  are 
the  accidental  complications  that  have  been  known  or  imagined 
to  occur  in  connection  with  the  hundreds  of  thousands  of  sus- 
pensions done  of  late  years,  being  scraped  together  and  related 
as  if  they  were  of  frequent  occurrence  in  the  hands  of  skilled 
persons.  In  order  to  make  any  of  the  above  troubles  exces- 
sively rare,  and  the  more  serious  of  them  out  of  the  question, 
all  that  the  operator  has  to  do  is  to  prepare  for  and  initiate 
the  suspension  with  cheerfulness,  gentleness,  and  a  little  tact, 
and  then,  supposing  him  to  be  applying  a  plaster  or  a  felt 
jacket,  to  do  the  work  with  smartness  and  expedition.  Of 
course,  a  surgeon  who  dawdles  or  deliberates,  as  if  he  were 
treating  a  lay  figure  or  dummy,  may  expect  now  and  then  to 
have  a  patient  who  cannot  stand  such  treatment. 

In  cases  of  cervico- dorsal  curve,  and  even  in  very  severe 
cases  with  the  dominant  curve  at  a  lower  level,  the  jury-mast 
may  be  used  for  scoliosis.  Great  care  has  to  be  taken  to  fix 
it  so  that  it  shall  project  in  the  right  position,  over  the  vertex 
of  the  head. 

Exercises  or  Gymnastics  in  the  Treatment  of  Scoliosis. — 
Exercises  of  a  suitable  kind,  carefully  supermtended  and 
directed,  are  among  the  most  valuable  means  at  the  disposal 
of  the  surgeon  treating  deformities.  But  it  is  important  to 
understand  what  may  really  and  justly  be  expected  of  them  in 
each  class  of  case. 

Now,  no  mere  gymnastics  of  any  kind,  Swedish,  German, 
American,  or  English,  will  cure  a  genuine  case  of  scoliosis.  If 
there  be  ever  so  slight  a  gibbosity  or  other  indubitable  indi- 
cation of  rotation,  there  is  an  osseous  deformity  which  no 
surgeon  or  gymnast  can  expect  to  remove.  It  is,  however, 
quite  otherwise  with  the  element  of  mere  attitude  in  cases 
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either  of  genuine  scoliosis  or  of  neuromimesis.  Upon  that, 
gymnastics,  with  training  in  deportment,  are  competent  to 
work  wonders,  and  they  further  act  to  straighten  out  the 
spine  by  developing  and  expanding  the  chest.  But  I  have 
never,  in  a  single  instance,  seen  them  actually  remove  the 
scoliosis. 

Before  describing  exercises  in  detail  there  are  certain 
general  principles  to  dwell  upon. 

First,  let  me  condemn  all  attempts  to  directly  '  untwist '  the 
distorted  spine  as  vain,  wasteful  of  time,  and  very  likely  posi- 
tively injurious.  The  scoliotic  torsion  is  actually  in  the 
vertebrte ;  it  is  the  sum  of  a  number  of  torsions,  each  to  be 
plainly  seen  in  a  single  individual  of  the  vertebrae  affected. 
But  the  torsion  produced  by  the  gymnast  is  a  motion  between 
the  vertebrae,  and,  if  it  have  any  powerful  effect  at  all,  has  that 
of  tightening  the  ligaments  and  muscles  which  unite  the 
vertebrae,  and  of  thus  crowding  the  vertebrae  down  upon  one 
another.  If  we  consider  also  how  various  are  the  positions 
and  extents  of  the  individual  curves  in  different  cases  of 
scoliosis,  we  shall  feel  how  difficult  it  would  be  to  adapt  to  each 
a  set  of  exercises  fitted  to  undo  the  torsions  of  its  particular 
curves.  But  we  need  not  to  attempt  it.  If  we  can  undo  the 
scoliotic  curve,  the  torsion  will  necessarily  disappear  with  it ; 
because  the  scoliotic  curve  in  the  vast  majority  of  cases  exists 
mainly  in  the  line  of  vertebral  bodies,  and  exercises  capable  of 
straightening  that  are  not  at  all  likely  to  over-curve  the  line 
of  spinous  processes  in  the  opposite  direction.  Now,  given  a 
straight  line  of  bodies  and  a  straight  line  of  spinous  processes, 
and  there  can  coexist  no  torsion. 

Secondly,  exercises  which  bend  the  spine  forcibly  forwards, 
as  in  bowing,  are  not  good.  They  tend  to  shorten  the  line  of 
vertebral  bodies,  because  the  line  of  spines  and  interspinous 
ligaments  has  a  certain  limit  of  extensibility.  And  whatever, 
shortens  the  line  of  vertebral  bodies  increases  any  pre-existing 
curves  in  it ;  all  the  more  so  when,  as  often  is  the  case,  a 
dominant  dorsal  curve  has  a  postero-lateral  convexity,  or,  in 
other  words,  is  complicated  with  a  kind  of  kyphosis. 

Thirdly,  for  reasons  the  exact  converse  of  those  detailed  in 
the  last  paragraph,  exercises  which  bend  the  whole  spine 
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backwards  are,  as  a  rule,  good ;  they  stretch  out  and  undo 
the  curves. 

It  is  to  be  borne  in  mind  that  some  persons  are,  by  reason 
of  bodily  imperfections,  such  as  hernise  and  heart  disease,  to 
be  exercised  either  with  great  caution  or  not  at  all. 

Scoliotics  should  at  first  go  through  their  chief  exercises 
under  the  regular  and  constant  superintendence  of  a  skilled 
person.  There  are,  however,  certain  simple  exercises  which 
the  patient,  when  properly  drilled  in  them  and  occasionally 
supervised,  may  go  through  alone  and  without  constant 
superintendence. 

The  exercises  should  be  adapted  to  the  age,  sex,  and 
strength  of  the  patient. 

They  should  be  kept  up  with  great  perseverance  and  for  a 
long  time.  In  the  intervals  the  improvement  should  be  as 
far  as  possible  maintained,  either  by  rest  in  the  horizontal 
position,  or  by  a  suitable  portable  appliance,  such  as  a  plaster 
or  felt  jacket. 

The  lower  extremities  should  be  mostly  passive  in  the 
majority  of  the  exercises,  especially  in  those  of  suspension, 
wherein  they  are  to  act  mainly  by  their  dead  weight.  Fatigue 
and  weariness  are  to  be  avoided. 

.  Variety  in  exercises  is  of  great  value.  To  do  any  good 
great  perseverance  is  essential,  and  the  less  monotony  there 
is,  the  easier  will  perseverance  be. 

With  regard  to  apparatus,  dumb-bells  and  Indian  clubs, 
and  a  ladder  and  a  firm  hard  couch  or  bed,  are  within  the 
reach  of  almost  every  one.  Not  much  more  unattainable  in 
most  private  cases  are  a  horizontal  bar,  '  rings,'  parallel  bars, 
ropes  for  climbing,  and  a  pair  of  upright  parallel  poles. 
And'  there  are  also  the  patent  exercises,  consisting  of  handles 
and  stirrups  attached  to  ropes,  weights,  and  elastic  bands 
working  in  pulleys  screwed  to  the  wall. 

A  few  special  exercises  may  be  described  merely  as 
exaonjyles. 

Exercise  1. — Position. — The  patient  lies  prone  on  a  firm 
table  or  couch,  but  with  the  trunk  projecting  beyond  one 
end.  The  legs  are  kept  down  by  pressure.  This  pressure  is 
supplied  either  by  the  weight  of  some  one  sitting  on  the 
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legs,  or  by  a  broad  leather  strap  passed  round  both  legs  and 
couch. 

Action.— The  patient  slowly  raises  his  head  and  trunk.  He 
will  usually  at  first  require  the  assistance  of  his  attendant 
in  order  to  do  this.  The  exercise  should  be  repeated  again 
and  again,  stopping  just  short  of  absolute  fatigue.  If  head- 
ache be  produced,  the  range  of  motion  should  be  hmited  ;  and 
especially  the  patient  should  be  so  supported  by  the  attendant 
that  his  head  shall  not  descend  below  the  level  of  the  couch. 

Sayre  places  the  patient  simply  prone  on  the  couch,  not 
projecting  beyond  it,  arms  outstretched.  Then  the  patient 
endeavours  to  raise  his  chest  from  the  couch,  at  the  same 
time  pressing  his  arms  backwards — i.e.  away  from  the  couch, 
Sayre  adds  to  this  an  exercise  meant  to  untwist  the  rotated 
spine.    I  have  already  said  what  I  think  of  such  exercises. 

Exercise  2. — Patient  lies  half  on  the  couch,  as  in  Exercise  1. 
It  is  thus  described  by  Busch  :  ^ 

'  The  gymnast  buckles  round  his  waist  a  firm  leather  girdle 
which  carries  a  movable  loop  at  the  back.  He  now  places 
himself  on  the  left  side  of  the  patient,  who  steadies  himself 
with  his  left  hand  in  the  loop  of  the  girdle.  The  outstretched 
right  arm-  of  the  patient  is  firmly  grasped,  above  the  wrist, 
by  the  gymnast's  left  hand.  The  latter  places  his  right  hand 
on  the  prominent  ribs  of  the  right  dorsal  gibbosity.  While 
he  exercises  firm  pressure  against  the  ribs  with  this  hand, 
he  bends  the  patient's  back  over  towards  that  side,  and 
thereby,  as  it  were,  forces  open  the  dorsal  curvature.  The 
gymnast  has  in  this  exercise,  since  he  can  throw  his  own 
weight  mto  the  scale,  a  very  considerable  force,  and  can,  if  he 
be  a  tolerably  powerful  man,  unbend  even  strongly  marked 
dorsal  curvatures.  Indeed,  he  must  be  careful  not  to  use 
too  much  strength,  or  he  may  break  the  continuity  of  the 
spine.' 

I  am  not  aware  whether  any  such  accident  has  ever 
happened. 

Exercise  3  (Description  from  Busch,  op.  cit.). — 'The 
patient  remains  in  the  same  position.    The  gymnast  stands 

'  Allfjemeinc  Orthopcidie,  Gymnastik  und  Massage.  Leipzig,  1882.  An 
English  translation,  by  Noble  Smith,  has  been  published. 
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at  the  right  side  of  the  patient's  head.  The  patient  fixes  his 
right  hand  in  the  loop  of  the  girdle  and  stretches  out  his  left 
arm  alongside  his  head.  The  gymnast  grasps  this  arm  firmly 
close  to  the  wrist-joint,  and  places  his  left  hand  on  the 
patient's  left  flank,  opposite  the  lumbar  curvature.  After  this 
the  body  is  bent  over  towards  the  left,  while  the  left  hand  of 
the  gymnast  exercises  a  counter-pressure  on  the  lumbar  spine.' 
Busch  adds  that  the  effect  of  this  is  not  so  great  as  that  of 
the  last-described  exercise,  since  there  are  no  ribs  to  commu- 
nicate pressure  to  the  lumbar  vertebrEe. 

I  give  the  last  two  exercises  for  what  the}'-  are  worth. 
They  are  examples  of  a  school  in  which  I  myself  do  not 
believe. 

Use  of  the  Ladder. — Exercise  1  (with  the  ladder  placed 
obliquely). — The  patient  seizes,  not  the  rundles,  but  the  sides 
of  the  ladder,  and  swings  himself,  slowly  and  gradually,  higher 
and  higher.  Each  time  that  he  advances  one  hand  a  little 
higher  he  swings  his  body  from  side  to  side,  making  the  centre 
of  motion  at  the  loins  rather  than  at  the  shoulders.  After- 
wards he  descends  in  the  same  way.  All  hurry,  jerking,  and 
over-exertion  are  to  be  avoided.  The  patient  must  not  ascend 
too  high  up  the  ladder,  and  throughout  the  exercise  the  legs 
should  stretch  out  stiffly  side  by  side  and  simply  act  as  dead- 
weight. By  this  exercise  the  loins,  back,  and  shoulders  are 
strengthened,  and  the  pressure  on  the  segments  of  the  spine 
becomes,  for  the  time  being,  a  negative  one. 

Exercise  2  (on  the  ladder  horizontal  above  the  patient's 
head). — This  is  identical  with  the  last-named  exercise,  except 
that  the  patient  proceeds  backwards  and  forwards  instead  of 
up  and  down.  It  is  also  less  fatiguing,  can  therefore  be  kept 
up  longer,  and  is  therefore  preferable,  as  the  object  of  the 
exercise  is  to  develop  not  the  arms,  but  the  thorax. 

Exercises  with  *  the  Rings.' — These  are  rings  attached  to 
two  ropes  which  swing  from  a  considerable  height — the 
higher  the  better.  The  patient  grasps  the  rings  firmly,  one 
in  each  hand,  and  starts  himself  off  with  a  smart  run.  The 
elementary  exercises  on  the  rings  done  in  ordinary  gymnasia 
are  suitable  for  scoliotics,  excepting  only  those  that  are  too 
violent.    Even  the  bending  the  knees  up  towards  the  chin, 
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used  during  one  part  of  the  swing,  is  scarcely  counter- 
indicated  ;  for  the  weight  of  the  hips  and  lower  extremities, 
greatly  increased  by  the  centrifugal  force  exercised  by  this 
apparatus,  will  be  sufficient  to  prevent  harm  resulting. 

In  climbing  ropes  the  legs  should  not  be  much  used. 

Exercises  in  the  Sitting  Position. — These  are  scarcely  so 
powerful  as  the  above-described ;  but  they  have  the  advan- 
tage of  requiring  little  or  no  apparatus.  On  the  other  hand, 
they  specially  demand  the  skilled  assistance  of  a  gymnast  or 
surgeon. 

As  examples  we  give  the  following,  our  descriptions  being 
translated  from  those  of  Bouvier  and  Bouland. 

Exercise  1  (Eulenburg  of  Berlin),  for  a  dorsal  curve  with 
right  convexity : 

Position. — Patient  seated,  his  thighs  fixed  either  by  an 
assistant  or  otherwise,  his  hips  square.  His  right  arm  raised 
and  extended,  with  the  palm  of  the  hand  turned  outwards  ; 
the  left  arm  is  less  raised,  and  is  flexed  in  such  a  way  that 
the  palm  of  the  hand  is  placed  behind  the  neck. 

Movement. — The  surgeon  or  the  gymnast,  standing  to  the 
patient's  left,  places  his  (the  surgeon's)  left  hand  on  the 
outer  side  of  the  right  fore  arm  of  the  patient,  opposite  the 
summit  of  the  dorsal  curve.  The  patient  then  gradually 
makes  every  effort  to  straighten  out  or  even  to  reverse  the 
curvature  by  contracting  the  '  lateral  flexors '  of  the  right 
side,  and  at  the  same  time  the  surgeon  offers  more  and 
more  resistance  to  this  contraction  with  his  right  hand, 
which  he  employs,  as  it  were,  to  draw  the  patient's  body 
towards  himself.  At  the  end  of  the  movement  he  points  out 
to  the  patient  with  his  hand  the  situation  of  the  summit  of 
the  curvature,  where  he  ought  to  concentrate  his  muscular 
efforts. 

This  movement  is  repeated  three  times  in  succession, 
with  a  rest  of  five  seconds  and  a  deep  breath  after  each 
movement.  Afterwards  the  patient  receives  five  minutes' 
freedom  before  the  exercise  is  resumed. 

This  exercise  has  a  superficial  resemblance  to  Exercises 
2  and  3  on  the  couch,  described  above,  but  there  is  this  essen- 
tial difference  :  in  the  latter  the  force  supplied  by  the  gymnast 
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is  active  and  the  patient  passive,  while  in  the  former  the 
patient  is  active  and  the  gymnast,  though  not  passive,  is  yet 
Httle  more  than  simply  counter-resistent  and  controlling.  The 
exercise  in  which  the  patient  is  made  to  attempt  to  straighten 
the  curve  by  his  own  muscular  force  is  typical  of  a  whole 
class  of  exercises — a  class  which  has  attracted  more  attention 
than  perhaps  it  really  deserves,  and  which  was  originally  based 
on  a  false  theory  of  scoliosis.  The  exercises  are,  however,  of 
great  value  in  neuromimetic  or  sham  cases,  and  in  real  cases 
they  teach  the  patient  to  carry  himself  better. 

Exercise  2  in  the  Sitting  Position  (Berend  of  Berlin), 
for  two  curves,  one  right  dorsal,  the  other  left  lumbar. — 
The  patient  is  seated  with  the  left  arm  raised  obliquely, 
the  right  extended  from  the  side  and  horizontal,  the  lower 
extremities  fixed.  The  gymnast,  standing  behind  him,  places 
one  hand  opposite  the  dorsal  convexity  and  the  other  at  the 
level  of  the  lumbar  convexity.  He  pushes  with  the  first  the 
upper  part  of  the  trunk  from  right  towards  left ;  at  the  same 
time  the  patient  resists,  and  he  himself,  with  the  other  hand, 
leans  strongly  upon  the  lumbar  convexity.  This  proceeding 
is  repeated  from  four  to  six  consecutive  times,  with  intervals 
of  rest. 

Exercise  in  the  Standing  Position  (Bouland),  for  an  ordinary 
right  dorsal  principal  curve. — The  patient  endeavours  to  lift 
the  upper  part  of  his  body  upwards  and  a  little  towards  the 
left,  as  if  he  wished  to  make  himself  taller,  and  at  the  same  time 
directs  his  hips  a  little  to  the  right.  He  ought  to  avoid  in  this 
movement  hollowing  his  loins,  lowering  his  left  shoulder,  and 
bending  one  knee.  In  going  through  this  exercise  he  puts  him- 
self in  the  straightest  position  that  the  conformation  of  his 
spine  will  permit,  and  consequently  effects  a  momentary  efface- 
ment  of  the  flexions  (as  distinguished  from  the  osseous 
changes),  and  especially  that  which  produces  or  increases  the 
dorso-lumbar  inclination. 

The  patient  may  find  assistance  in  doing  this  exercise, 
and  indeed  many  other  exercises,  correctly  by  using  a 
looking-glass. 

The  above  are  fair  examples  of  exercises,  the  variety  of 
which  may  be  multiplied  without  limit;  only,  in  devising 
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any  original  form  of  exercise  let  the  general  principles  and 
cautions  enmiciated  at  the  commencement  of  this  section 
not  be  forgotten  (see  p.  375). 

Swinwwig  deserves  special  mention  and  high  praise  as  an 
exercise  for  scoliotics.  It  takes  weight  off  the  vertebrEe,  tends 
to  open  out  the  line  of  vertebral  bodies  (as  the  trunk  has  to 
be  arched  back),  develops  the  lungs  and  chest,  and  promotes 
the  general  strength  and  well-being. 

Electricity  has  been  employed  to  strengthen  the  muscles 
which,  when  in  action,  would  tend  to  straighten  out  the 
curvatures,  but  its  effect,  if  any,  is  trivial  when  compared 
with  that  of  gymnastics  ;  it  is  moreover  troublesome,  and  in 
some  cases  expensive,  and  its  use  was  originally  based  on  a 
false  theory  of  scoliosis. 

Extension. — Extension  is  effected  either  in  (1)  the  upright 
position,  (2)  the  horizontal,  or  (3)  the  inclined. 

The  practice  of  extension  in  the  upright  position,  excepting 
in  so  far  as  it  was  supposed  to  be  effected  by  spinal  stays 
and  corsets,  had  fallen  into  entire  disuse  for  more  than  half  a 
century  until,  a  few  years  ago,  it  was  revived  by  Sayre  in 
connection  with  the  use  of  plaster-of-Paris  jackets.  But  it 
was  originally  devised  and  employed  by  the  illustrious  Glisson, 
230  years  ago,  and  also  by  Niick  forty  years  later.  The 
method  by  which  they  obtained  their  vertical  extension  was 
practically  the  same  as  the  plan  of  suspension  which  we  now 
employ  in  applying  a  plaster  jacket.  Niick  used  a  collar 
very  similar  to  that  of  a  set  of  ordinary  modern  suspension 
gear.  About  130  years  ago  Levacher  de  la  Feutrie,  in  the 
Memoirs  of  the  French  Academy  of  Surgery,  described,  with 
excellent  drawings,  a  kind  of  '  stays  '  bearing  what  we  should 
now  call  a  jury-mast,  which  took  off  the  weight  of  the  head 
by  means  of  a  chin  and  head  strap. 

The  practical  use  of  suspension  gear  is  described  in  the 
chapter  on  the  plaster-of-Paris  and  felt  jackets  ;  it  remains 
only  to  say  a  few  words  on  their  action.  That  they  open 
out  the  scoliotic  curves,  excepting  where  there  is  bony  anky- 
losis, is  indubitable.  In  some  young  and  supple  patients  the 
effect  is  almost  wonderful ;  the  momentary  increase  in  the 
perpendicular  length  of  the  spine,  i.e.  in  the  distance  between 
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the  atlas  and  the  base  of  the  sacrum,  can  be  measured  in 
inches  ;  and  when  we  remember  how  short  the  spine  really  is, 
it  will  be  felt  how  much  it  must  be  straightened  when  the 
distance  between  the  two  points  just  mentioned  is  increased 
by  an  inch  and  a  half.  So  long  as  the  suspension  is  kept  up 
there  must  be  an  increased  pressure  on  the  convex  border  of 
each  curve — in  other  words,  on  the  side  towards  which  the 
individual  vertebrte  are  thickened — whilst  there  must  be  a 
negative  pressure  on  the  other  side.  It  has  been  urged,  with 
some  truth,  that  the  extension  may  tend  to  stretch  and  weaken 
the  ligaments  uniting  the  vertebrae.  This  is,  of  course, 
analogous  to  one  of  the  chief  objections  to  the  instrumental 
treatment  of  knock-knee.  It  does  not,  however,  carry  nearly 
the  same  weight  in  the  case  of  the  spine ;  because,  compared 
with  apparent  straightness,  strength  and  mobility  are  not  of 
such  importance  in  the  spine  as  in  the  knees.  Moreover,  the 
objection  is,  so  far  as  I  know,  a  merely  a  priori  one,  and  it 
comes  from  a  work  disfigured  by  other  statements  about  Sayre's 
treatment  which  my  own  experience  tells  me  to  be  most 
erroneous.  A  priori  arguments  can  be  produced  on  the  other 
side.  For  instance,  we  do  not  find  that  performers  on  the 
trapeze  and  horizontal  bar  weaken  the  ligaments  of  their 
spines.  As  a  matter  of  fact,  1  have  not  found  self-su8j)ension 
weaken  the  spinal  ligaments. 

The  self- suspension  should  be  gone  through  twice  dail3^ 
Each  occasion  should  last  from  five  to  ten  minutes,  more  or 
less,  according  to  the  strength.  The  patient  does  not  raise 
the  toes  from  the  ground,  but  merely  the  heels.  Immediately 
after  the  exercise  the  horizontal  position  should  be  assumed, 
and  not  left  until  the  patient's  corset  has  been  reapplied  and 
tightened  (supposing  it  to  have  been  removed).  If  it  should 
be  inconvenient  or  impossible  to  get  half  an  hour's  horizontal 
rest  after  each  turn  of  self- suspension,  the  corset  should  not 
be  removed  at  all. 

Horizontal  Extension. — This  is  undoubtedly  a  very  powerful 
means  of  acting  on  the  spine,  and  one  which  can  be  kept  in 
vigorous  action  for  many  hours  out  of  every  twenty-four.  It 
was  formerly  extremely  popular,  especially  in  Continental 
orthopa3dic  institutions.    Indeed,  it  is  a  method  specially 
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adapted  for  use  under  circumstances  where  the  patient  can 
devote  all  his  time  to  treatment  and  be  under  constant  skilled 
superintendence.  There  can  be  no  doubt  about  its  competence 
to  produce  improvement  in  suitable  cases  ;  that  is  to  say,  in 
patients  who  are  not  too  old  and  have  not  been  scoliotic  too 
long.  The  great  objections  to  the  treatment  as  generally 
practised  are  that,  being  kept  up,  as  a  rule,  eighteen  hours 
out  of  the  twenty-four,  it  is  inconsistent  with  proper  partici- 
pation in  ordinary  social  and  educational  life.  But  few 
surgeons,  therefore,  would  think  of  em^Dloying  it  for  slight 
cases,  and  none  would  use  it  for  old  and  confirmed  cases. 

The  appliances  for  horizontal  extension  consist  of  a  flat 
couch  or  bed,  with  a  collar  or  chin  and  occiput  strap,  similar 
to  those  used  for  suspension,  but  carefully  padded,  and  also  a 
well-padded,  well-fitting  pelvic  girdle  of  leather.  Axillary 
loops  are  also  often  used.  The  head  and  axilla  gear  are 
merely  fixed  to  the  head  of  the  bed.  The  extending  force  is 
connected  with  the  pelvic  girdle  by  two  leather  straps  which 
pass  downwards,  one  along  the  outside  of  each  leg,  and  are 
united  by  a  crossbar  below  the  feet.  The  force  itself  may  be 
applied  by  means  of  a  screw,  but  it  is  much  better  to  use  a 
weight  and  pulleys.  The  amount  of  weight  cannot  be  arbi- 
trarily fixed.  It  is  to  be  determined  by  observing  the  effect 
on  the  patient's  spine,  and  must,  of  course,  stop  short  of 
causing  pain  or  discomfort. 

If  the  inclined  plane  be  used  instead  of  the  horizontal,  the 
weight  may  be  dispensed  with.  The  extension  is  produced  by 
gravity  acting  on  the  patient's  pelvis  and  lower  extremities. 

Certain  points  must  be  carefully  attended  to  in  the  use  of 
extension  on  the  horizontal  couch  or  inclined  plane.  The 
patient  must  be  first  of  all  accustomed  to  wear  the  head  and 
pelvic  straps,  &c.,  before  any  weight  is  applied.  Afterwards 
the  weight  must  be  applied  very  gradually,  commencing  with 
a  very  light  pull  indeed.  Similarly,  the  time  during  which 
the  pull  is  kept  up  should  be  gradually  increased  until  a 
maximum  is  reached.  Less  weight  should  be  on  during  the 
night. 

Attention  should  be  paid  to  the  height  of  the  pillow  and  to 
the  amount  of  the  slope  of  the  inclined  plane.  Otherwise 
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inconvenient,  not  to  say  injurious,  congestions  of  the  head  or 
of  the  pelvis  may  ensue. 

Half  a  century  ago  it  was  the  common  custom  to  keep 
scoliotics  continually  in  the  horizontal  position  for  months,  or 
even  years,  much  to  their  general  detriment.  Now  I  know 
of  no  one  who  would  prescribe  its  use  for  more  than  eighteen 
hours  out  of  the  twenty-four.  In  the  remaining  six  the 
greatest  care  must  be  taken  to  preserve  whatever  good  effect 
may  have  accrued  from  the  horizontal  extension.  Part  of  the 
time — that  is,  as  much  as  the  patient's  strength  will  permit 
— should  be  devoted  to  gymnastics  and  massage ;  in  the 
remainder  he  should  wear  a  suitable  corset,  preferably  one 
of  ]3laster  of  Paris  or  strong  poroplastic  felt. 

In  the  orthopaedic  institutions  of  France  the  patients 
under  this  treatment,  when  not  lying  down,  used  to  spend 
much  of  their  time  in  moving  about  on  high  crutches  which 
raised  them  nearly  on  tiptoe. 

The  employment  of  the  inclined  plane  in  the  treatment  of 
scoliosis  was  origmally  due  to  Erasmus  Darwin,  the  grand- 
father of  the  investigator  of  the  origin  of  man. 

Mere  horizontal  rest  is  of  great  value  in  the  intervals  of  the 
employment  of  active  means  of  treating  lateral  curvature  of 
the  spine. 

Coiwpression  in  the  Horizontal  Position. — There  are  at  least 
three  ways  in  which  this  is  applied  :  (1)  by  screw  force  ; 
(2)  by  elastic  force ;  and  (3)  the  weight  of  the  body  is  itself 
made  to  supply  the  compression.  Any  one  of  these  may  be 
combined  with  horizontal  extension. 

Principles  1  and  2  can  be  effectively  applied  only  by  means 
of  special  apparatus.  As  may  be  imagined,  there  are  many 
different  ways  of  fixing  and  arranging  the  requisite  screws, 
springs,  padded  plates,  and  girdles.  Of  course  the  pressure  is, 
as  a  rule,  applied  to  the  convexities,  e.g.  to  the  dorsal  gib- 
bosity, and  the  counter-pressure  above  and  below,  e.g.  in  the 
axilla  and  against  the  loin  of  the  opposite  side.  It  is  necessary 
also  to  so  fix  the  patient  that  he  may  not  easily,  by  movement 
during  sleep,  evade  the  action  of  the  machine.  This  is  a 
requirement  more  easily  stated  than  satisfied.  It  is  most 
important  to  superintend  the  action  of  these  machines  with 
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great  care,  and  to  use  them  gently,  or  grave  injuries  may 
result,  as  they  have  done  before  now. 

The  best  mode  of  carrying  out  the  third  principle,  namely, 
that  of  utilising  the  weight  of  the  trunk  itself  as  a  means  of 
compression,  is  said  to  be  found  in  a  transverse  sling  about 
4  or  5  inches  wide,  extended  across  the  bed  between  upright 
supports.  The  patient  lies  on  and  in  this  in  such  a  way  that 
it  clasps  and  presses  on  the  dorsal  gibbosity.  This  apparatus 
is  recommended  by  Barwell,  Volkmann,  and  Busch. 

Operative  Treatment  of  Scoliosis. — By  this  is  generally 
understood  merely  the  use  of  myotomy.  It  is  a  method  of 
which  I  have  had  no  personal  experience  whatever.  I  am  not 
aware  of  its  having  been  practised  in  London  for  years,  if, 
indeed,  ever  at  any  time.  The  most  contradictory  assertions 
have  been  made  about  it.  Guerin  and  Sayre  have  made  very 
positive  claims  to  the  attainment  by  its  means  of  striking 
results.  A  careful  study  of  the  case  described  by  Sayre  in  the 
last  edition  of  his  '  Lectures  on  Orthopaedic  Surgery  '  fills  me 
with  distrust  of  the  accuracy  of  his  observations.  Soon  after 
Guerin  first  introduced  the  operation  the  cases  which  he  had 
described  as  being  so  successful  were  carefully  investigated  by 
Malgaigne,  who  gave  an  account  of  them  very  different  from 
that  of  Guerin.  None  were  cured  ;  some  were  made  worse. 
Much  excited  discussion  followed.  Ultimately  the  Academy 
of  Medicine  thanked  Malgaigne  for  his  investigations.  Spinal 
myotomy  seemed  to  have  perished.  As,  however,  I  have 
already  said,  it  was  revived  in  America. 

In  the  performance  of  spinal  myotomy  there  is  no  par- 
ticular muscle  to  divide  or  place  of  division.  The  patient  is 
extended,  and  whatever  muscular  or  aponeurotic  structures 
are  felt  tense  in  the  concavity  of  the  principal  curve  are 
divided  subcutaneously  through  as  many  openings  as  may  be 
found  necessary. 

Osteotomy  for  scoliosis  would  not  be  a  difiicult  operation 
to  a  surgeon  accustomed  to  osteotomy,  and  acquainted  by 
dissection  with  the  anatomy  of  the  parts  ;  and  it  would  be 
by  far  the  most  effective  and  speedy  mode  of  straightening 
the  spine ;  but  it  is  not  practised,  doubtless  for  the  following 
reasons  :  (1)  The  risk  of  crushing  or  lacerating  such  structures 
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as  the  cord,  the  aorta,  and  the  visceral  nerves  ;  (2)  the  fact 
that  straightening  the  spine  in  this  manner  would  not  undo 
all,  or  perhaps  even  any,  of  the  effects  of  torsion.  The  same 
remarks  apply  to  the  question  of  osteoclasis. 

The  above  considerations  are,  of  course,  intensified  by  the 
fact  that  the  curves  are  multiple. 

The  practice  of  forcibly  rectifying  angular  curvature  must 
tend  to  reopen  this  question.  In  lateral  curvatures,  operative 
straightening  would  at  least  be  free  from  the  risk  of  re- 
awakening dormant  tuberculosis. 

The  treatment  of  mechanical  and  other  obstructions  to  free 
breathing,  which  has  already  been  mentioned  as  a  prime 
indication,  will  often  require  the  removal  of  adenoids  and 
enlarged  tonsils,  the  treatment  of  asthma,  and  the  substitution 
of  a  well-fitting  poroplastic  jacket  with  anterior  crutches  for 
tight  stays. 

General  Treatment. — The  effect  of  the  measures  already 
described  may  be  very  considerable  on  the  health  and  con- 
dition.    The  regular  and  sufficient  rest,  alternating  with 
appropriate  and  varied  exercise,  the  resulting  expansion  of 
the  chest   and   increased   appetite,  are  almost  certain  to 
produce  some  amelioration,  and  sometimes  work  wonders  in 
the  appearance,  spirits,  and  vigour.    It  may  be  taken  for 
granted  that  fresh  air,  change  of  air,  plenty  of  light,  good 
food,  sufficient   clothing,  and   cheerful   occupation  are  as 
valuable  here  as  in  most  other  diseases.    And  it  should  never 
be  forgotten  that  w^hen  a  scoliosis  is  progressive  we  almost 
certainly  have  to  deal  with  a  disease  of  the  nutrition  of  the 
bones  and  their  epiphysial  cartilages.    In  earliest  life  this  is 
rickets  ;  in  later  childhood  and  in  adolescence  it  is  an  analo- 
gous affection.    The  treatment  of  rickets  has  already  been 
considered.    That  of  rachitis  adolescentium  demands  a  few 
words.    *  Parrish's  chemical  food,'  or  the  Syrupus  Ferri  Phos- 
phatis  Co.  (B.P.),  should  be  given,  as  well  as  cod-liver  oil. 
And  although,  as  I  have  already  said,  I  am  not  disposed  to 
go  far  in  regarding  masturbation  as  a  cause  of  rickets  of 
adolescents,  yet  the  commonness  of  that  bad  habit  and  its 
evil  influence  on  the  '  vis  naturfe  medicatrix '  are  to  be 
borne  in  mind.    The  menstrual  functions,  if,  as  is  usually 
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the  case,  the  patient  be  a  female,  should  be  inqmred 
into.  Mere  delayed  menstruation,  or  even  amenorrhoea,  in 
young  girls  is  not  necessarily  of  any  import,  especially  if  they 
are  undergoing  a  course  of  gymnastics  alternating  with 
continuous  extension.  The  food  should  in  all  cases  be  carefully 
inquired  into,  and  care  be  taken  that  it  shall  be  sufficient 
(though  not  too  bulky),  and  be  rich  in  flesh-  and  bone-forming 
elements.  The  digestive  functions  must  not  be  neglected. 
But  drugs  should  not  be  too  eagerly  resorted  to  ;  a  fair  chance 
should  always  be  given  to  the  regulated  exercises,  to  rubbing, 
and  general  hygiene. 

When  there  is  really  any  inequality  in  the  two  lower 
extremities,  adjustment  should  be  effected  by  means  of  a 
raised  boot,  or  by  surgical  means. 

Spinal  Curvature  with  Sciatica  and  with  Lumbago 

Certain  cases  of  sciatica  develop  a  natural  inclination  of 
the  whole  spine  and  trunk  away  from  the  side  of  the  painful 
limb.  Thej'-  are  rare ;  but  I  have  myself  met  with  at  least 
three  striking  examples,  and  Gussenbauer,  in  1890,  had 
observed  no  less  than  nine. 

In  the  first  observed  of  my  own  cases,  a  middle-aged  man, 
the  pain  was  principally  in  the  lumbo-sacral  region.  In  fact 
it  did  not  differ  in  the  least  from  the  pain  of  ordinary  lumbar 
rheumatism,  and  was,  strictly  speaking,  an  example  of  lateral 
inclination  of  the  spine  caused  by  lumbago.  The  appearances 
were  precisely  those  about  to  be  described  as  occurring  with 
sciatica. 

I  do  not  myself  think  the  precise  branch  or  branches  of 
the  lumbar  or  sacral  plexus  which  are  the  seats  of  pain  have 
much  to  do  with  producing  the  deformity.  Even  in  a  single 
attack  of  common  sciatica  the  pain  will  range  from  the  loin 
to  the  ankle.  The  '  painful  point '  between  the  last  lumbar 
vertebra  and  the  posterior  iliac  spine,  to  which  Nicoladoni 
attaches  importance,  is  sometimes  present  in  ordinary  sciatica 
without  spinal  curvature,  and  sometimes  absent  in  '  ischias 
scoliotica,'  or  '  nervo-muscular   scoliosis,'  the  two  names 
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commonly  given  on  the  Continent  to  the  affection  under 
consideration. 

The  first  exj^lanation  of  this  disease  which  naturally 
suggests  itself  is,  that  the  position  is  an  attitude  taken 
instinctively  to  relieve  the  pain.  It  is  noteworthy,  and  was 
first  observed  by  Gussenbauer,  that  when  the  patient  is 
suspended,  either  by  himself  or  others,  the  spinal  deflection 
diminishes  or  disappears,  whereas  any  attempt  to  forcibly 
remove  the  bend  while  the  patient  simply  stands,  aggravates 
the  pain.  Nicoladoni,  in  describing  two  cases  in  1886,  shortly 
after  Albert  had  published  three  others,  attributed  the  spinal 
affection  to  inflammatory  swelling  of  the  nerve-cords  and 
perineurium  of  the  sacral  plexus,  ascending  as  high  as  the 
corresponding  side  of  the  cauda  equina.  He  supposed  then 
that  the  bending  of  the  trunk  over  to  the  opposite  side  gave 
more  room  in  the  spinal  canal  for  the  swollen  part  of  the 
Cauda  equina.  Schiidel,  from  an  anatomical  study  of  the 
parts  (Langenbeck's  '  Archiv,'  1889,  p.  1),  opposed  tbis  view. 
He  discovered  a  branch  from  the  sa.cral  nerves  to  the  sacro- 
lumbalis.  Through  paralysis  of  this,  caused  by  sciatica,  and 
contraction  of  the  muscle  of  the  opposite  side,  Schiidel  thinks 
the  complication  arises. 

Neither  of  the  above  theories  seems  to  me  very  convincing. 
Even  in  ordinary  uncomplicated  sciatica,  common  as  it  is, 
it  seems  to  me  that  it  is  not  yet  demonstrated  what  part  in 
causing  the  pain  is  played  by  swelling  of  the  nerve,  swelling 
of  its  sheath,  inflammation  or  irritation  of  the  muscles  which 
the  nerve  supplies,  or  of  the  fascia  over  them,  or  even  of  the 
periosteum  beneath. 

In  the  young  lad  shown  in  fig.  195  the  attitude  was  very 
like  that  of  'ischias  scoliotica,'  and  examination  under 
chloroform,  twice  repeated  at  intervals,  discovered  no  rough- 
ness of  the  hip-joint.  The  combination  of  spinal  flexion 
and  pains  in  the  hip  and  thigh  persisted,  and  at  a  third 
examination  under  chloroform  I  discovered  a  distinct,  though 
limited,  roughness  in  the  hip-joint.  Leaving  town  at  that 
time,  I  transferred  him  to  a  colleague,  who  informed  me  that 
he  cut  down  upon  and  found  superficial  disease  of  the  head 
of  the  femur.    Of  course  a  case  like  this  is  consistent  with 
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any  hypothesis.  It  shows,  however,  that,  as  in  ordinary 
sciatica,  we  should  not  be  in  too  great  a  hurry  to  give  a 
positive  verdict  of  absence  of  serious  organic  disease. 

The  subjects  of  '  neuro-muscular  lateral  curvature '  are 
nearly  all  men  in  early-middle  life — e.g.  about  thirty ;  the 
curvature  comes  on  either  slowly  or  suddenly,  and  at  any 
period  of  the  sciatica,  from  a  few  days  after  its  commence- 
ment up  to  when  it  has  persisted  for  months  or  years.  The 
whole  trunk  is  inclined  away  from  the  side  of  the  painful 
limb,  the  curve  being  a  low  lumbar  or  even  lumbo- sacral  one. 
No  true  rotation  and  very  little  compensatory  curvation 
occurred  in  such  cases  as  I  have  seen.  I  have  not  had  the 
good  fortune  to  see  complete  recovery  take  place,  only,  I  hope, 
because  I  had  not  the  cases  long  enough  under  observation. 
But  complete  recovery  does  occur,  for  which  and  for  other 
reasons  it  is  probable  that  osseous  changes  are  slow  to 
supervene.  However,  treatment  is  very  tedious.  It  should 
be  addressed  to  the  sciatica  and  to  the  lumbago,  if  present. 
The  treatment  of  sciatica  is  to  be  found  in  treatises  on  medi- 
cine. I  will  only  add  that  one  should  not  forget  the  high 
value  of  brisk,  but  not  too  prolonged,  exercise  on  the  bicycle, 
tricycle,  or' '  home-trainer,'  and  caution  the  surgeon  to  search 
repeatedly  for  signs  of  some  definite  lesion  of  the  rectal  or 
urinary  organs,  of  the  pelvic  organs  in  females,  of  the  joints 
in  adolescents,  and  for  signs  of  gout,  or  syphilis,  or  gonorrhoea, 
or  of  alcoholism,  in  persons  at  all  likely  to  suffer  from  those 
troubles. 

In  addition  to  the  excellent  papers  of  Nicoladoni  and  of 
Schiidel,  whose  observations  were  made  under  Kocher  at 
Berne,  the  reader  may  refer  to  Albert  ('  Wiener  med.  Presse,' 
1886,  1  and  3),  to  Babinski  ('  Archives  de  Neurologic, ' 
January  1888),  and  to  Gussenbauer  ('  Prager  med.  Wochen- 
schrift,'  April  23  and  30,  1890). 

AnTERO- POSTERIOR  PROJECTIONS  AND  CURVATIONS 
(excepting  THOSE  DUE  TO  CaRIES). 

I  propose  to  first  of  all  deal  with  kyphosis,  as  being  a 
more  positive  affection  than  lordosis,  which  is  usually  sympto- 
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matic  or  compensatory,  and  often,  therefore,  merely  tempo- 
rary. 

Although  kyphosis  almost  always  has  its  seat  in  the  upper 
dorsal  or  the  cervico- dorsal  region,  there  are  yet  many  varieties 
of  this  deformity.  It  varies  with  its  origin  and  with  the  age 
of  the  person  attacked. 

In  infancy  occurs  rachitic  ktjjjhosis.  There  are  two  essen- 
tially distinct  varieties  of  this.  One,  scarcely  worthy  of  the 
name,  is  due  to  the  muscular  weakness  often  associated  with 
rickets.  The  dorsal  muscles  have  not  strength  to  hold  erect 
the  child's  back,  which  then,  whenever  the  child  is  placed  in 
the  sitting  position,  arches  helplessly  forward. 

The  length  of  the  curve,  comprehending  the  whole  spine 
from  the  lumbo-sacral  joint  upwards,  the  complete  mobility, 
the  absence  of  any  angular  projection  suggestive  of  Pott's 
disease,  the  usual  freedom  from  pain  and  tenderness,  the 
other  co-existing  signs  of  rickets,  and  the  ease  with  which  the 
spine  can  be  straightened  or  even  bent  backwards,  establish 
the  diagnosis. 

In  the  second  or  true  form  of  rachitic  kyphosis  a  curve 
exists,  usually  in  the  dorsal  or  dorso-lumbar  region,  and  of 
limited  extent,  due  to  actual  anatomical  changes. 

In  this  form  either  the  kyphotic  curve  does  not  open  at 
all  when  the  child  is  laid  supine,  or  else  it  only  does  so  when 
the  spine  above  it  has  been  bent  into  a  state  of  lordosis. 

In  children  beyond  the  age  of  infancy  it  is  frequently 
coexistent  with  scoliosis,  and  almost  always  with  unmis- 
takable signs  of  rickets  in  various  parts  of  the  person. 

Its  diagnosis  from  Pott's  disease  will  be  given  under  the 
heading  of  '  Spinal  Caries.' 

The  treatment  of  rachitic  kyphosis  is  practically  identical 
with  that  of  rachitic  scoliosis. 

Both  boys  and  girls,  from  the  age  of  about  eight  upwards, 
frequently  grow  what  is  called  '  round-shouldered.'  Often  this 
is  merely  a  trick  of  posture,  the  result  of  laziness  and  lassitude. 
For  its  cure  perseverance  in  drilling  and  educating  into  a 
correct  carriage  should  be  combined  with  a  careful  and 
observant  inquiry  directed  to  finding  out  any  possible  cause  of 
ill-health,  muscular  weakness,  or  want  of  dash  and  style.  The 
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condition  of  the  nose,  the  naso-pharynx,  and  the  chest  should 
be  particularly  inquired  into,  the  habits  and  tastes  examined. 
Often  children  thus  affected  are  very  fond  of  books  and  dis- 
inclined to  stir  out  of  doors.  Sometimes  residence  in  town 
or  want  of  suitable  companionship  will  account  for  this.  It 
is  always  a  difficult  and  wearisome  task  to  drive  children  out 
of  doors.  If  they  can  be  taught  to  excel  in  any  particular 
outdoor  game,  and  have  opportunities  of  playing  it,  they  will 
generally  take  them.  As  at  a  very  early  age  girls  develop 
pride  in  personal  appearance  and  boys  in  physical  strength, 
these  two  motives  should  be  judiciously  called  into  play. 

The  ridiculous  idea  that  a  round-shouldered  boy  or  girl 
can  be  effectually  straightened  by  '  shoulder-straps,'  back- 
boards, and  suchlike  contrivances  had  better  at  once  be 
dismissed  from  any  mind  wherein  it  has  found  place.  If  any 
appliance  is  used,  it  should  be  on  the  principle  of  the  anterior 
crutches  attached  to  a  support  reaching  down  to  the  pelvis 
illustrated  at  p.  369. 

At  the  adolescent  age  of  which  I  am  now  speaking 
kyphosis  is  sometimes  combined  with  a  degree  (usually  small) 
of  scoliosis.  The  treatment  is  included  in  that  of  the  scoliosis. 
Gymnastics  are  here  especially  useful. 

In  early  adult  life  and  in  middle  age  kyphosis  may  be — 

(1)  The  persistence  of  habits  of  carriage  contracted  during 
adolescence. 

(2)  Due  to  causes  similar  to  the  '  round  shoulders '  of 
adolescence ;  e.g.  habits  of  poring  for  long  periods  over  books, 
and  chronic  illness,  especially  of  the  respiratory  passages. 

(3)  Due  to  occupations  causing  long  hours  of  fatigue ;  e.g. 
that  of  the  agricultural  labourer. 

(4)  Scoliotic. 

(5)  Eheumatic. 

(6)  Due  to  what  is  called  '  spondylitis  deformans.'' 

(7)  Due  to  osteitis  deformans. 

(8)  Caused  by  paralysis. 

(9)  Associated  with  albumosuria. 

When  habits  of  carriage  cause  a  dorsal  kyphosis  to  persist 
for  years,  osseous  changes  are  likely  to  occur  and  partially  fix 
the  deformity.   But,  though  likely,  they  are  by  no  means  cer- 
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tain,  especially  during  early  manhood  ;  otherwise  the  slouching 
rustic  would  not  so  easily  and  so  often  be  transformed  into 
the  erect  soldier. 

When  kyphosis  is  associated  with  scoliosis  there  is  usually 
a  predominant  upper  dorsal  or  cervico-dorsal  curve.  The 
treatment  is  simply  that  of  scoliosis  (q.r.)  plus  the  use  of 
'  anterior  crutches  '  (see  fig.  210,  p.  369). 

Eheumatic  kyphosis  can  scarcely  be  separated  from  what 
has  been  called  '  spondylitis  deformans.'  Kyphosis  due  to 
muscular  rheumatism  is  not  so  much  a  deformity  as  an  atti- 
tude assumed  to  relieve  pain,  and  in  the  intermissions  of 
the  disease  disappears.  The  surgeon  finds  that  temporary 
alteration  of  the  attitude  is  rather  easy,  though  perhaps  very 
X)ainful. 

But  kyphosis  may  be  a  permanent  osseous  deformity,  due  to 
chronic  rheumatoid  arthritis ;  and  well-marked  cases  of  this 
kind  are  usually  described  by  the  name  of  spondylitis 
deformans. 

This  disease  usually  affects  the  middle-aged  and  old, 
but  it  has  been  observed  as  early  as  even  the  twelfth  year. 
The  subjects  are  sometimes,  but  not  always,  '  rheumatic,' 
occasionally  with  a  rheumatic  family  history.  At  first  the 
sufferer  notices  only  pains  in  the  back,  accompanied  by  stiff- 
ness. The  pain  continues — sometimes  worse,  sometimes 
better — for  years,  the  stiffness  increasing,  and  a  permanent 
curvature,  with  the  convexity  backwards,  of  nearly  the  whole 
spine— in  fact  a  general  kyphosis — coming  on  and  steadily 
increasing.  In  the  advanced  stage  a  perpendicular  let  fall 
from  the  most  posterior  point  of  the  kyphotic  spinal  arc 
usually  falls  behind  the  buttocks,  the  patient  cannot  bring 
his  chin  down  to  his  sternum,  and  has  a  limited  range  of 
active  stooping,  although  his  passive  stoop  is  marked.  As 
the  odontoid  process  of  the  axis  is  often  affected,  he  may  be 
unable  to  rotate  his  head.  The  costo-vertebral  articulations 
may  be  attacked,  and  then  thoracic  respiration  becomes 
greatly  interfered  with,  or  even  almost  annihilated.  Changes 
of  position  and  careful  examination  go  to  confirm  the  dia- 
gnosis of  a  spine  whose  segments  are  at  least  locked  together, 
and  sometimes  ankylosed  by  rheumatic  changes,  including 
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fibrous  degeneration  of  articular  cartilage  and  osteophytic 
growths.  For  the  pathological  changes  resemble,  if  they  are 
not  identical  with,  those  of  chronic  rheumatoid  arthritis. 

Cases  of  this  disease  are  fully  described  in  the  Clinical 
Society's  'Transactions,'  vol.  xii.  p.  204  (Dr.  Allan  Sturge), 
and  in  the  *  Pathological  Transactions  for  1877  '  (Dr.  Hilton 
Fagge).  The  jwst-mortem  changes  were  originally  described 
hj  Professor  E.  W.  Smith,  of  Dublin.  There  is  also  a 
paper  on  the  subject,  by  Dr.  von  Thaden,  in  v.  Langenbeck's 
'  Archives,'  vol.  iv. 

The  treatment  is  that  of  chronic  rheumatoid  arthritis : 
that  is  to  say,  it  is  not  a  very  hopeful  or  brilliant  one.  It 
can  be  best  carried  out  at  such  places  as  Buxton  and  Bath. 

Possibly  the  rare  cases  in  which  not  only  is  the  spine  rigid, 
but  osseous  buttresses  extend  from  rib  to  rib,  are  related  to  the 
disease  under  notice.  Mr.  Stephen  Paget  recently  showed  a  boy 
so  affected  at  the  West  London  Medico-Chirurgical  Society. 

Jlie  Kyphosis  of  Osteitis  Deformans. — -The  chief  points  in 
connection  with  this  rare  disease  are  thus  given  in  my  '  Index 
of  Surgery,'  second  edition,  p.  (52  :  '  General  enlargement  of  the 
bones,  with  sufficient  softening  to  permit  loss  of  height 
(several  inches),  through  arching  of  ,the  long  bones  of  the 
lower  extremities  and  bending  forward  of  the  head  on  the 
breast ;  ribs  also  thick  and  immovable ;  skull  thickened ; 
cranial  sutures  obliterated ;  compact  substance  greatly  in- 
creased. According  to  Butlin,  the  microscopic  changes  indicate 
that  the  disease  is  an  inflammation  rather  than  a  new  growth. 
In  this  view  Paget  concurs  ;  hence  the  name  "  osteitis."  But 
the  frequent  coincidence  of  sarcoma  or  carcinoma  with  this 
affection  is  most  remarkable.  Little  or  no  pain  usually ;  only 
clumsiness.  Disease  lasts  for  years,  and  death  has  often 
occurred  from  the  intercurrence  of  the  above-mentioned 
malignant  tumours.  The  usual  remedies  for  other  forms  of 
osteitis  appear  to  be  of  no  avail.' 

This  disease  was  originally  studied  by  Sir  James  Paget, 
and  described  by  him  in  the  'Boy.  Med.  and  Chir.  Trans.'  for 
1877.  A  special  number  of  the  '  Illustrated  Med.  News  '  for 
February  23,  1889,  was  given  to  it,  with  many  photographs, 
articles  by  Sir  James  Paget  and  Mr.  Jonathan  Hutchinson, 
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and  cases  by  Messrs.  John  E.  Limn,  Edmunds,  Bowlby, 
Stephen  Mackenzie,  and  Tom  Robinson. 


Fig  212  —From  one  of  Mr.  Lunn's  cases.    The  specimen  i 
St.  Thomas's  Hospital  Museum. 
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Osteitis  deformans  commences  in  middle  life,  three  times 
as  often  in  men  as  in  women,  and  progresses  slowly,  the 
jDatients  often  enjoying  good  general  health.  Many  die 
ultimately  of  mahgnant  disease.  The  appearance,  postures, 
and  movements  of  the  patients  are  characteristic.  The 
hands,  when  hanging  down,  reach  lower  than  normally,  owing 
to  the  curved  back  and  consequent  loss  of  height.  The 
patient  stoops,  with  shoulders  rounded  and  head  far  forward, 
and  the  chin  more  or  less  raised.  The  chest  is  '  sunken  to- 
wards the  pelvis,  the  abdomen  pendulous ;  the  curved  lower 
limbs  are  held  apart,  and  usually  with  one  advanced  in  front 
of  the  other  ;  the  ankles  are  overhung  by  the  legs  and  the 
toes  turned  out.  The  enlarged  cranium,  square-looking  or 
bossed,  may  add  distinctiveness  to  these  characters,  and 
they  are  completed  in  the  slow  and  awkward  gait  of  the 
patient,  and  in  the  shallow  costal  breathing,  compensated 
by  wide  movements  of  the  diaphragm  and  abdominal  wall, 
and  in  deep  breathing  by  the  uplifted  shoulders.'  There 
is  generally,  but  not  always,  a  tendency  to  symmetry. 
Occasionally  there  are  signs  of  rheumatoid  arthritis.  The 
bones  affected  are  greatly  thickened,  as  if  by  chronic  in- 
flammation. 

Osteitis  Deformans  affecting  a  Single  Bone. — Cases  have 
been  observed  by  Walter  Edmunds,  by  Bowlby,  and  by  myself. 
My  own  patient  was  a  woman  past  middle  age ;  the  bone 
affected,  the  right  tibia.  Some  years  after  the  deformity 
appeared  she  fell  and  broke  the  limb.  The  final  result  of 
this  accident  was  considerable  improvement  in  the  shape  of 
the  limb.  In  Edmunds's  case  the  right  tibia  was  the  bone 
affected,  in  Bowlby's  the  right  femur. 

Sjnnal  Deformity  with  Alhiunosuria  and  Myeloid  Sar- 
coma.— When,  in  adult,  and  especially  in  advanced  life,  such 
deformity  comes  on  as  marlied  dorsal  kyphosis,  or  any  other 
such  bone  curvature  as  occurs  in  osteitis  deformans,  the  urine 
should  be  inspected. 

In  certain  rare  cases — about  eight  have  been  published — 
a  condition  termed  'albumosuria'  has  been  found.  The 
sufferers,  almost  if  not  quite  always,  are  the  subjects  of  sar- 
comatous changes  in  the  bones,  such  as  have  been  described 
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under  the  names  of  '  multiple  myeloid  sarcoma  '  and  *  myelo- 
genous round-celled  sarcoma.' 

An  admirable  and  exhaustive  description  of  the  urine  in 


Fig.  213.— PiUADSHAw's  Case  of  Albumosuria. 


ANTEBO-FOSTElUOli  FBOJJfJCTIONS  ANJD  CUBVATIONS  397 

such  a  case  is  given  by  Dr.  Braclshaw,  of  Liverpool,'  who  has 
kindly  lent  me  the  illustration  here  given. 

The  urine  contains  a  nitrogenous  compound  of  uncertain 
nature.  By  some  it  has  been  regarded  as  hetero-albumose, 
one  of  the  products  of  the  gastric  digestion  of  albumin. 
Bradshaw  does  not  agree  with  this  view.  The  amount  pre- 
sent in  his  case  varied  from  6  to  22  per  1,000,  and  often 
caused  the  urine  to  look  turbid  and  almost  like  milk  or  a 
mixture  of  milk  and  urine.  An  abundant  white  sediment  fell 
when  the  urine  stood.  Collected  on  a  filter,  it  formed  a  glue- 
like mass,  which  gave  the  colour  reaction  of  a  proteid,  and 
was  digested  by  artificial  gastric  juice.  It  was  almost  in- 
soluble in  cold  distilled  water  and  in  dilute  solutions  of  common 
salt,  but  was  quickly  dissolved  in  a  cold  weak  solution  of 
caustic  soda  (2  parts  per  1,000),  in  strong  acetic  acid,  and  to 
some  extent  in  boiling  water. 

The  urine,  even  when  the  deposit  had  been  removed  by 
filtration  or  decantation,  was  remarkably  viscid,  almost  syrupy 
in  consistence,  and  formed  a  persistent  froth  when  shaken  in 
the  air. 

"When  carefully  heated  on  a  water-bath  it  became  turbid 
at  or  even  below  50°  C,  and  absolutely  opaque  between  5G° 
and  60°,  throwing  down  a  dense  white  precipitate. 

The  proteid  body  is  also  thrown  down  by  mineral  acids. 

Bradshaw  further  points  out  that  it  must  not  be  confounded 
with  the  albumose  which  occurs  in  minute  quantities  in  the 
course  of  specific  fevers,  &c.,  which  albumose  has  very  different 
characters. 

Bradshaw's  patient  was  attacked  at  the  age  of  sixty -nine 
after  domestic  worry.  He  had  a  small  rodent  ulcer  on  the  side 
of  the  nose.  It  was  excised.  Two  years  after  the  first  onset  he 
was  reported  to  be  confined  to  bed  in  consequence  of  weakness 
and  distressing  pains  in  the  back  and  loins,  much  aggravated 
by  movement.  Marked  tenderness  over  ribs  and  sternum. 
Bronchitis,  with  viscid  expectoration  giving  the  nitric  acid 
reaction  of  albumose.  Spontaneous  separation  of  the  second 
right  rib  from  its  cartilage,  followed  by  a  localised  painful 
swelling.    The  lung  troubles  were,  however,  got  rid  of.  The 

'  Trans.  Roy.  Med.  and  Chir.  Soc.  1H!)S,  p.  250. 
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patient  was  able  to  get  u]).  Vertebral  column  completelj^ 
immobile  below  sixth  dorsal  vertebra.  Apparent  loss  of  two 
inches  of  height. 

In  advanced  life  kyphosis  may  be  due  to  any  of  the  causes 
above  discussed  ;  for  even  kyphosis  due  to  rickets  does  not 
prevent  the  child  affected  from  eventually  reaching  old  age. 

There  is,  however,  a  form  of  kyphosis  which  is  so  common 
in  old  age  that  its  absence  is  regarded  as  more  exceptional 
than  its  presence.  It  is  the  characteristic  old  man's  stoop, 
the  result  of  muscular  weakness,  or  of  habit,  or  of  both.  It 
often  commences  in  middle  life.  In  fact,  it  is  apt  to  come  on 
j^ari  passu  with  the  disappearance  of  the  elasticity  of  youth. 
It  is  justly  considered  to  be  the  result  of  care  and  loss  of  gaiety 
as  much  as  of  weakness  of  the  muscular  system.  The  latter, 
indeed,  often  does  not  exist.  Care  brings  thought ;  thought 
bends  the  eyes  downward ;  the  head  and  neck  follow,  and 
then  come  the  arching  shoulders,  on  which  the  load  of  care  is 
often  figuratively  said  to  be  borne.    And  what  is  to  be  done  ? 

'  Oh  for  the  foot  that  bounds  forward, 
And  ever  the  wmd  it  awakes, 
Lifts  no  lock  from  the  forehead  that's  whitened. 
No  leaf  that  is  withered  j^et  shakes  !  ' 

It  is  vain  to  preach  gaiety  and  cheerfulness  to  a  man  every 
month  of  whose  life  for  many  a  year  may  have  brought  home 
to  him  the  fact  that  life  is  more  of  a  tragedy  than  a  comedy. 
But  the  simple,  commonplace  truth  remains  that  habits  of 
erect  carriage,  such  as  those  of  the  soldier,  will  often  last  far 
into  old  age.  It  is,  therefore,  in  youth,  and  middle  age  that 
measures  must  be  taken  to  ward  off  the  kyphosis  of  advanced 
life. 

Mere  shoulder-straps,  such  as  those  which  have  a  dorsal 
plate  behind,  from  each  side  of  which  axillary  loops  are  carried 
over  the  shoulders  and  back  again  under  the  axillae,  fail  from 
the  fact  that  the  forward  drooping  of  the  shoulders  is  a  mere 
effect  of  and  index  to  the  dorsal  kyphosis.  The  jacket  with 
anterior  crutches  may  be  used. 

It  is  while  working  in  the  sitting  or  standing  posture  that 
this  apparatus  should  be  chiefly  worn.    While  walking  or 
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playing  the  patient  should  be  taught  and  encouraged  to 
straighten  himself  (it  is  usually  herself)  by  muscular  force. 

Lordosis. 

In  an  immense  majority  of  cases  lordosis  is  simply  tem- 
porary, secondary  and  '  compensatory.'    Kyphosis,  when  con- 


FiG.  214. — ExTEEJiE  Lordosis  due  to  Ankylosis  of  Hip.  This  disappears 
when  the  knee  is  raised  till  the  thigh  becomes  pei-pendicular.  It  was 
cured  by  osteotomy  of  the  hip. 


fined  to  the  dorsal  region,  as  it  usually  is  (except  in  old  age,  in 
'  spondylitis   deformans,'    and  in 
'osteitis   deformans'),  is  almost 
invariably  accompanied  by  a  com- 
pensator}' lumbar  lordosis. 

The  flexed  and  adducted  posi- 
tion in  which  the  hip-joint  usually 
ankyloses  necessarily  causes  lor- 
dosis, often  extreme.  So  also  does 
the  peculiar  condition  called  '  con- 
genital dislocation  of  the  hip.' 

The  lordosis  compensatory  to 
Pott's  kyphosis  will  be  noticed 
along  with  '  Caries  of  the  Spine.' 

Lordosis  is  sometimes  a  racial 
peculiarit}^  especially  among  the 
Hottentots. 

Lastly,    there    is  congenital 
lordosis.    It  may  be  caused  by  paralysis  of  either  abdominal 
or  dorsal  muscles. 


Fig.  215. — Lordosis  from  Conge- 
nital Dislocation  OF  Eight  Hip. 
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In  infants  and  young  children,  and  more  rarely  in  later 
life,  cervical  lordosis  occurs  temporarily  as  a  symptom  of 
cerebral  or  cerebro-spinal  irritation  ;  and  severe  lordosis  may 
come  on  rapidly  as  a  result  of  infantile  paralysis. 

Causes  of  Lordosis. — The  principal  have  just  been  indi- 
cated. There  are  various  circumstances  under  which  persons 
acquire  an  habitual  carriage  with  the  lumbar  spine  arched 
convexly  forwards.  There  is  the  necessity  for  carrying  a 
burden  in  front  of  the  person.  This  burden  may  be  external 
to  the  economy ;  e.g.  a  heavy  tray  containing  wares  for 
sale.  It  is  more  frequently  internal,  as  in  the  case  of  fat 
peo^jle  with  large  bellies  and  of  women  in  the  pregnant 
state.  Instead  of  healthy  fat  or  pregnant  womb  the 
abdominal  burden  may  be  pathological ;  e.g.  ascitic  fluid 

or  an  ovarian  tumour. 

The  anatomical  changes  whereby 
the  habitual  lordosis  becomes  fixed 
(when  it  does  become  so)  are  said  to 
be  rather  of  the  nature  of  shortening 
of  the  ligamenta  subflava  than  marked 
changes  in  the  vertebral  bodies.  It  is, 
however,  rare  for  lordosis  to  become 
fixed  at  all. 

I  have  hitherto  written  of  lordosis 
as  if  it  were  almost  exclusively  lumbar. 
In  truth  it  seldom  affects  the  cervical, 
and  still  more  rarely  the  dorsal,  spine. 
I  have  never  seen  anything  like  dor- 
sal lordosis,  except  as  a  compensatory 
curve  in  cases  of  sharp  angular  cur- 
vature from  caries,  and  in  a  few  ex- 
ceptional cases  of  scoliosis. 

The  walk  as  well  as  the  figure  is 
affected  by  lordosis. 

Sacro-lumbar  lordosis  makes  the 
sacro-vertebral  angle  unusually  pro- 
minent and  alters  the  plane  of  the 
Fio.  216— LcMUAK  LoiiDosis  pelvic  brim.    It  should  be  taken  into 

COMPENSATOliy    TO    DoilSAL    ^  .  •  ^  -p 
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Ankylosis  of  the  affected  vertebrse  takes  place  much  less 
commonly  than  in  kyphosis. 

Teeatment. — Lordosis  being  usually  symptomatic,  also 
usually  disappears  with  the  removal  of  the  cause.  Soon  after 
I  began  duty  at  the  Surgical  Aid  Society  a  patient  was  sent 
thither  with  a  lumbar  lordosis  so  marked  that  when  the  knees 
were  straight  and  the  patient  standing  the  buttocks  pre- 
sented a  kind  of  horizontal  ledge.  With  her  came  a  note 
asking  for  an  appliance,  including  a  corset  and  leg-gear  of 
leather  and  steel,  the  cost  of  which  was  estimated  by  our 
instrument-maker  at  11.  She  had  ankylosis  of  one  hip. 
I  did  supra-trochanteric  osteotomy,  which  straightened  her 
hip  and  cured  her  lordosis.  I  have  since  osteotomised  thirty 
other  cases,  with  like  result.  But  I  still  occasionally  see 
patients  in  the  same  state  who  have  been  recommended  by 
their  medical  attendants  to  obtain  a  spinal  support  or  a 
Thomas's  hip-splint  to  correct  their  lordosis.  Upon  com- 
municating with  the  medical  men  I  have,  with  one  exception, 
always  found  them  ready  to  agree  with  that  view  of  the  case 
which  I  have  above  endeavoured  to  set  forth.  The  single 
exception  was  that  of  a  hospital  surgeon  who  insisted  upon 
having  a  Thomas's  splint  made  for  a  case  of  hip  ankylosis, 
under  the  idea  that  in  time  the  hip  would  '  come  down.'  The 
Pyramids  will  come  down  first. 

Concerning  the  lordosis  of  fat  people  nothing  need  be 
said,  and  about  that  of  pregnancy  little  can  be  said.  A  good 
abdominal  belt  will  sometimes  relieve  troublesome  subjective 
symptoms  in  either  case. 

When  lordosis  occurs  as  an  independent  deformity,  and 
not  as  a  mere  symptom,  the  true  remedies  are  to  be  found  in 
drilling,  gymnastics,  and  in  all  means  of  strengthening  the 
general  health. 

The  particular  exercises  are  such  as  strengthen  the 
muscles  of  the  back  and  flanks,  and  train  the  body  to  an 
upright  carriage.  Rowing  is  very  good,  but  it  must  be 
practised  in  correct  style,  with  a  flat  back.  The  round-backed 
oarsman  may  be  temporarily  correcting  his  lordosis,  but  he  is 
not,  as  a  rule,  properly  exercising  his  back  and  flanks.  Horse 
exercise  and  '  cycling '  are  good,  it  still  being  assumed  that 
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they  are  practised  in  good  style.  Simple  calisthenic  exercises, 
are  excellent ;  e.g.  keeping  the  knees  straight  and  bowing 
forward  as  far  as  possible,  rising  again,  and  repeating.  The 
horizontal  and  parallel  bars  and  the  rings  also  are  to  be 
recommended.  It  should  be  the  patient's  constant  endeavom* 
to  carry  himself  with  head  erect,  abdomen  and  shoulders 
back,  and  chest  forward.  The  gait  and  posture  of  the  lordotic 
are  so  often  due  to  weariness  and  exhaustion  that  it  is  worth 
while  to  search  for  some  cause  of  that  kind  of  trouble ;  e.g. 
overwork,  dissipation,  or  obscure  chronic  illness. 

It  is  constantly  prophesied  that  cycling  will  make  the 
rising  generation  of  young  men  round-shouldered.  Is  it 
really  having  any  such  effect?    I  do  not  believe  so. 
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CHAPTEE  XVII 

CURVATUKE  OF  THE  SPINE  DUE  TO  CARIES  ('ANGULAR 
CURVATURE  OF  THE  SPINE ') 

Caries  of  the  spine  is  in  almost  every  case,  without  excep- 
tion, the  result  of  local  infection  with  the  Bacillus  ttiherculosis. 
How  far  traumatism  plays  a  part  in  its  etiology  is  a  secondary 
question.  The  personal  and  family  histories  of  the  patients 
agree  with  this  view.  When  a  child  with  undoubted  tubercle 
of  the  knee  or  other  joint  is  attacked  elsewhere,  the  second 
place  to  succumb  is  frequently  the  spine.  When,  in  a  patient 
with  caries  of  the  spine,  a  lung  or  some  joint  in  the  limbs  is 
also  attacked,  the  area  newlv  diseased  is  found  to  be  infected 
with  tubercle. .  Just  as  a  certain  proportion  of  tuberculous 
knees  suppurate,  while  others  run  their  course  with  signs  only  of 
caries  sicca,  but  are  none  the  less  tuberculous,  so  also  is  it  with 
caries  of  the  spine.  And  in  the  knee  cases  and  the  spinal 
cases  alike,  when  suppuration  takes  place,  the  burrowing  pus 
forms,  abscesses  whose  clinical  features  are  similar  and  are 
pathognomonic.  One  feature  alone  is  enough  to  define  those 
which  are  of  sufficient  duration  :  they  are  lined  with  a  mem- 
brane which  the  practical  surgeon  recognises  at  a  glance,  and 
in  which  the  skilled  pathologist  demonstrates  the  bacillus 
which  is  the  essence  of  the  disease.  The  case  has  to  be  put 
in  this  way  because  there  are  not  the  same  numerous  oppor- 
tunities of  direct  examination  of  a  carious  vertebra  as  there 
are  of  a  diseased  femoral  condyle.  In  every  case  of  knee 
excision  the  latter  may  be  examined,  as  it  were,  in  vivo ;  but 
the  vertebra  is  seldom  accessible,  except  j^ost  mortem,  and  i^ost- 
mortems  are  not  common  among  out-patients,  to  which  class 
most  spinal  cases  belong. 

But  it  must  not  be  supposed  that  the  tuberculous  nature 
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of  caries  of  the  spine  is  suspected  or  known  only  from  a  study 
of  resemblances.  It  has  been  laid  down  that  '  the  absolute 
demands  of  pathological  inquiry  concerning  the  tul)erculous 
nature  of  a  given  lesion  are  satisfied  by  demonstration  of  the 
following  features : 

'1.  Presence  of  the  ordinary  clinical  features  peculiar  to 
such  cases. 

'  2.  Presence  of  ordinary  histological  structures  of  tubercle, 
e.g.  giant  cells,  &c. 

'  3.  Presence  of  tubercle  bacilli,  as  shown  by  proper  pro- 
cedures. 

'  4.  Eesult  of  culture  experiments. 

'  5.  Eesult  of  inoculation  experiments. 

'  For  all  ordinary  purposes  it  may  be  held  that  compliance 
with  any  three  of  the  above  five  postulates  will  be  convincing 
proof  of  the  tuberculous  nature  of  any  case  or  specimen.'  ^ 

And  the  majority  of  these  five  postulates  can  be  complied 
with  in  cases  of  spinal  caries  in  which  abscess  or  death  has 
made  direct  pathological  study  possible.  But,  of  course,  no 
postulate  but  the  first  can  be  acceded  to  in  the  great 
majority  of  cases  at  the  time  they  come  under  treatment. 

Quite  recently  it  was  the  custom  to  note  intently  the  com- 
plexion of  the  skin,  the  texture  of  the  hair,  and  the.  colour  of 
the  eyes.  When  the  j^atient's  appearance  was  delicate,  the 
case  was  pronounced  strumous  and  constitutional ;  when  other- 
wise, the  very  nature  of  the  case  was  supposed  different.  We 
do  not  now,  when  standing  before  a  new  patient  with  caries  of 
the  spine,  commence  by  noting  the  length  of  his  eyelashes. 
The  backwoodsman  might  as  well  pause  to  measure  the 
snake's  tail  when  he  heard  its  rattle.  The  surgeon  now 
recognises  in  all  cases  of  spinal  caries  (the  exceptions  are 
utterly  insignificant)  the  presence  of  an  enemy  more  deadly 
to  mankind  than  all  the  rattlesnakes  in  America,  an  enemy 
which  kills  a  thousand  human  beings  while  the  cobra  and  its 
venomous  kindred  are  slaying  ten. 

How  does  the  tubercle  bacillus  entej'  the  body?  Generally 
this  is  a  matter  of  conjecture.  The  possibility  of  inoculation 
has  been  proved  by  innumerable  experiments  on  animals,  and 

'  Roswell  Park  (after  Charcot,  &c.),  Annals  of  Surgery,  i.  236. 
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by  a  few  accidental  cases  observed  in  man.  But  it  can  hardly 
be  the  usual  mode  of  accidental  transmission.    The  food  is 
far  more  Hkely  to  be  a  common  vehicle,  especially  as  the 
HabiHty  of  cows  to  tuberculosis  is  certain.    There  is  a  possible 
mode  of  inoculation  which  is  generally  out  of  the  question  in 
spinal  cases,  viz.,  by  coitus.  I  believe 
there  has  been  reason  to  suspect  it  in 
many  cases  in  which  the  wives  of 
tuberculous  husbands  have  become 
tuberculous.     I  had,  e.g.,  under  my 
care,  with  Dr.  Henry  Wilcox,  a  middle- 
aged  woman  with  caries  of  the  spine 
who  has   lost   her    husband  from 
phthisis  ;  and  I  have  this  day  seen, 
with  Dr.  Kobert  Wharry,  a  patient 
whose  tuberculous  testicle  I  removed 
a  fortnight  ago,  and  whose  wife  five 
years  ago  died  of  phthisis.    But  cases 
like  these  are  seldom  more  than  sus- 
picious, and,  bearing  in  mind  how 
nearly  parallel  are  the  conditions  of 
existence  to  which  husband  and  wife 
are  subject,  one  should  be  slow  to 
assume  that  both   are   not  merely 
victims  of  the  same  external  influ- 
ences rather  than  one  the  infector  of 
the  other.    There  are  many  waj^s  in 
which  danger  of  tuberculous  infection 
may  occur  ;  for  instance,  eating  food 
prepared  or  served  by  a  tuberculous 
person.    The  mere  presence  in  the 
house  of  an  individual  with  any  form  of  tuberculous  discharge 
cannot  be  free  from  danger.    A  father  used  frequently  to 
bring  to  me  a  child  whose  tuberculous  ankle  I  had  excised. 
Sinuses  existed  before,  and  discharged  for  some  time  after. 
When  the  child  had  recovered  completely,  the  father,  who  had 
dressed  its  wounds  with  his  own  hands,  fell  ill,  and  died  of 
rapid  phthisis.    Soon  his  favourite  little  girl  developed  spinal 
caries.    The  elder  children,  nearly  grown  up,  who  came  less 


Fig.  217. — Extensive  super- 
ficial Caries  of  Anterior 
Surfaces  of  Vertebraii 
Bodies  (after  Hoiia). 


406 


ORTHOPAEDIC  SUBGEBY 


in  personal  contact  with  the  tubercular  ones,  remain  healthy. 
It  would  be  easy  to  go  on  multiplying  instances  in  which 
personal  association  has  seemed  to  spread  tuberculosis.  For- 
merly by  all  medical  men,  and  still  by  many,  these,  in  the 
presence  of  blood  relationship,  are  put  down  to  heredity, 
because,  of  course,  close  association  is  commonest  and  most 
intimate  in  families. 

I  cannot  help  being  of  opinion  that  the  influence  of 
heredity  (at  least  its  extent)  is  still  very  much  an  open  ques- 
tion, because  (1)  those  illustrious  surgeons  who  support  it, 
including  even  Sir  James  Paget  and  Professor  v.  Volkmann, 
have  never,  to  my  knowledge,  made  any  regular  attempt  to 
eliminate  such  influences  as  those  of  intimate  personal  associa- 
tion, and  the  parallel  circumstances  and  habits  which  dominate 
family  life  ;  (2)  because  their  judgments  are  confessedly  rather 
of  the  nature  of  impressions  than  things  weighed  and  measured ; 
and  (3)  because  in  the  lower  animals  comparatively  small 
differences  in  the  dose  of  a  bacterial  poison  are  found  to  exceed 
the  individual  differences  in  susceptibility  observed  among 
creatures  of  the  same  species. 

The  entrance  of  the  tubercle  bacillus  into  the  human  body, 
or  at  least  its  domicile  there,  seems  to  be  especially  favoured 
by  lack  of  fresh  air  and  light,  by  excess  of  moisture,  and  espe- 
cially by  dampness  of  soil.  Other  lowering  influences,  such 
as  insufficient  and  faulty  food,  co-operate. 

How  is  the  localisation  of  tubercle  in  the  body  determined  / 
The  doctrine  of  '  pars  minoris  resistantise,'  added  to  the 
fact  that  a  large  proportion  of  cases  presented  a  history  of 
accident,  has  been  long  well  known.  Further,  we  have  the 
observations  of  Konig  and  v.  Volkmann  on  the  frequency  of 
wedge-shaped  infarction-like  areas  of  tubercle  in  the  epiphyses 
of  bones,  and  the  experiments  of  Max  Schiiller  and  others,  in 
which  tuberculosis  was  artificially  localised  by  mechanically 
injuring  the  epiphyses  of  animals  by  whom  tuberculous 
matter  had  been  taken. 

In  1878,  Max  Schiiller  commenced  a  very  important 
experimental  inquiry.  '  Causing  healthy,  animals  to  ingest  or 
inhale  tuberculous  matter,  he  then  inflicted  various  bruises  or 
injuries  about  their  joints.    Around  every  joint  injured  .under 
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these  circumstances  there  developed  that  lesion  best  known  as 
tumor  albus,  and  presenting  its  proper  peculiarities  on  anato- 
mical investigation,  while  the  animals  rapidl}^  succumbed  to 
general  tubercular  infection.'  Professor  Eoswell  Park,  from 
whose  admirable  essay'  I  am  quoting,  adds  that  further 
experiments  made  by  others  have  corroborated  Max  Schiiller's 
statements* 

The  clinical  evidence  bearing  on  the  influence  of  trau- 
matism in  their  causation  is,  in  the  vast  majority  of  cases  of 
spinal  caries,  very  inconclusive  either  for  or  against.  Injury 
is  mentioned  in  the  histories  of  a  large  proportion  of  cases, 
and  not  mentioned  in  a  proportion  even  larger,  unless  the 
surgeon  presses  the  informant  with  leading  questions  until 
a  history  of  injury  is  invented.  The  particular  injuries 
accused  can  sometimes  be  proved  by  the  surgeon  to  have 
followed  the  onset  of  the  disease,  although  they  have  preceded 
its  discover3^  It  is  not  so  easy  to  tell  whether  or  not  a  given 
accident  may  have  long  preceded  the  localisation  of  a  i)rocess 
so  insidious  as  tuberculosis  of  bone.  Generally  the  accidents 
related  are  such  as.  few  children  escape.  This  consideration 
admits  of  two  interpretations,  and  has  been  urged  by  Professor 
Sayre  in  favour  of  the  peculiar  views  he  used  to  advance, 
namely,  that  angular  curvature  is  purely  traumatic  in  origin. 
He  used  to  go  so  far  as  to  assert  that,  the  more  vigorous  the 
child,  the  more  likely  it  was  to  get  a  diseased  spine,  and,  when 
no  history  of  accident  could  be  elucidated  in  a  case,  would 
conclude  that  the  injury  had  been  too  slight  to  attract  notice, 
or  at  least  to  be  remembered. 

This  view  is  irreconcilable  not  only  with  pathological  facts, 
but  with  clinical.  How  unlike  any  history  of  pure  traumatism 
is  that  of  those  cases  of  spinal  caries  which,  in  spite  of  rest, 
and  fresh  air,  and  all  other  treatment,  progress  implacably  ! 

Like  to  the  Pontic  sea, 
Wliose  icy  current  and  compulsive  course 
Ne'er  feels  retiring  ebb. 

A  not  inconsiderable  proportion  of  cases  (I  should  say 
5  per  cent.)  follow,  with  rather  suspicious  closeness,  such 

'  Annals  of  Siorgcry,  i.  237. 
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illnesses  as  whooping-cough  and  measles  ;  but  the  common- 
ness of  such  diseases  of  childhood  deprives  the  fact  of  much 
significance.  Colas  found  that  in  7  cases  out  of  72  there  was 
a  history  of  pertussis  preceding  the  appearance  of  spinal 
caries. 

It  would  not  be  right  to  conclude  these  remarks  on 
etiology  without  reference  to  what  has  been  termed  '  the 
scrofulous  diathesis.' 

The  term  '  scrofula  '  and  its  synonym,  'struma,''  have  been 
used  to  express  the  idea  of  a  diathesis  rather  than  that  of  a 
disease.  The  characteristics  of  this  diathesis  (if  it  may  really 
be  so  called)  are  neatly  given  by  Billroth  as  follows :  '  Exists 
chiefly  during  childhood,  though  more  advanced  ages  are  not 
free  from  it.'  '  Persons  with  this  diathesis,  especially  children, 
are  greatly  disposed  to  chronic  inflammatory  swellings  of  the 
lymphatic  glands,  even  after  inconsiderable  irritations ;  to 
certain  inflammations  of  the  skin  (eczema,  impetigo),  especially 
of  the  face  and  head ;  to  catarrhal  inflammations  of  the 
mucous  membranes,  especially  of  the  conjunctiva,  more  rarely 
of  the  intestinal  canal  and  respiratory  organs  ;  to  chronic 
inflammations  of  the  periosteum  and  of  the  synovial  mem- 
branes of  the  joints.'  If  we  give  due  weight  to  the  observa- 
tions and  arguments  of  Koch  and  others,  we  shall  regard  the 
above-named  local  lesions  as  being  due  to  the  direct  influence 
of  the  tubercle  bacillus.  It  becomes  then  a  question  whether 
we  have  not  been  in  the  habit  of  using  the  words  '  scrofula ' 
and  '  struma '  in  a  vague  and  not  quite  consistent  way,  as 
meaning  sometimes  a  mere  tendency  to  be  troubled  with  a 
diseased  essence  (so  to  call  it),  which  we  now  know  to  be  the 
tubercle  bacillus,  and  sometimes,  on  the  other  hand,  an  actual 
state  of  suffering  therefrom.  The  use  of  the  words  in  question 
is  a  practice  which  cannot  at  present  be  either  easily  or  use- 
fully given  up.  However,  in  view  of  the  uncertainty  and  want 
of  knowledge  respecting  what  class  of  persons,  if  any,  are  very 
specially  predisposed  to  be  infected  with  tubercle,  the  words 
'  scrofulous '  and  '  strumous '  should  be  used  as  signifying 
actually  infected  with  the  tubercle  bacillus.  Certain  general 
appearances  of  the  person  are  described  as  scrofulous  types, 
especially  two,  viz. :  (1)  thick  lips,  muddy  skin,  coarse  features, 
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pot-belly,  flabby  muscles,  often  with  tendency  to  fatness ;  (2) 
fair,  thin,  clear  skin,  long  eyelashes,  fine  hair,  pearly  teeth, 
bright,  refined, '  delicate '  look.  These  so-called  typical  appear- 
ances are  of  doubtful  diagnostic  value ;  and  the  appearance  of 
delicacy  corresponding  to  type  (2)  is  often  caused  by  the 
disease  itself,  and  in  no  other  way  indicative  of  a  predisposition 
to  scrofulous  inflammations. 

Lastly,  cases  of  vertebral  tuberculosis  may  be  divided  into 
those  which  are  'primary  and  those  which  are  secondary,  those 
cases  being  termed  '  secondary  '  in  which  the  spinal  affection 
has  been  preceded  by  a  tuberculosis  localised  elsewhere.  But 
it  is  by  no  means  clear  in  each  case  that  the  '  primary '  and 
'  secondary '  local  affections  stand  to  each  other  in  the  relation 
of  cause  and  effect.  For  instance,  both  may  be  the  result  of 
the  same  dose  of  poison  introduced  into  the  blood,  and,  in 
cases  in  which  many  years  have  not  intervened,  the  so-called 
*  secondary '  infection  may  have  preceded  the  primary,  but 
remained  latent.  Also  each  local  manifestation  may  be  due 
to  a  separate  infection  of  a  person  perhaps  speciaUy  exposed 
or  abnormally  susceptible  to  tuberculosis.  In  the  practical 
study  of  individual  cases  I  frequently  find  some  or  all  of  these 
questions  have  to  be  left  open. 

Pathology. — If  the  experiments  of  Max  Schiiller  above 
noticed  have  the  force  claimed  for  them,  there  ought  to  be 
a  primary  stage  of  osseous  tuberculosis,  in  which  signs  of  some 
trivial  injury — e.g.  slight  extravasation  of  blood  or  rupture  of 
solid  tissue — would  be  found  co-existent  with  a  small  deposit  of 
tubercle.  I  do  not  know  that  any  such  observation  has  been 
made,  even  in  the  ten  (now  twenty)  years  elapsed  since  Max 
Schiiller's  experiments,  either  on  the  spine,  or  the  knee,  or  the 
hip,  or  any  other  seat  of  osseous  tuberculosis.  One  must  not, 
of  course,  forget  that  the  opportunity  for  such  observation  is 
rare.  Nevertheless,  in  the  autopsies  made  on  persons  who 
have  died  of  advanced  tuberculosis  affecting  one  region  it  is 
common  to  find  incipient  disease  in  other  parts.  How  often 
does  local  tuberculosis,  when  thus  discovered,  and  however 
incipient,  coexist  with  signs  of  injury,  either  recent,  such  as 
an  extravasation,  or  past,  such  as  a  cicatrix  ?  Never,  so  far 
as  I  know. 
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The  earliest  pathological  appearances  in  a  case  of  spinal 
tuberculosis  have  been  found  in  the  substance  of  the  vertebral 
bodies,  usually  near  the  surface,  and  especially  the  anterior 
surface.  They  consist  of  aggregations  of  grey  tubercles, 
usually  circumscribed  and  of  limited  size,  but  sometimes 
diffused  over  a  great  part,  or  even  the  whole,  of  the  vertebral 
body  affected. 

Hence  the  division,  first  made  by  Nelaton,  of  tubercle  of 
bone  into  the  circumscribed  and  the  hifiltratiiu/  vaiiety. 

In  the  first  form  the  resulting  sequestra  are  small,  some- 
times scarcely  deserving  the  name — in  fact,  mere  spicules  and 
granules — debris.  In  the  second,  a  large  part,  or  even  almost 
the  whole,  of  a  vertebral  body  may  be  reduced  to  a  single 
coherent  mass  of  dead  bone. 

It  may  be  that  from  the  beginning  two  opposed  mfluences 
contend,  the  one  destructive,  and  the  other  plastic  and  healing ; 
but  at  first,  and  for  a  long  time,  the  former  is  in  the 
ascendant.  The  bone  rarefies,  its  cells  undergo  a  fatty 
degeneration  ;  the  tubercles  themselves  are  similarly  changed  ; 
and  m  this  way  results  a  mass  of  ragged  rarefied  bone,  with 
spaces  occupied  no  longer  by  living  cells  and  vessels,  but  with 
cheesy  material.  Or,  as  above  stated,  of  the  bone  framework 
itself  nothing  remains  but  spicules  and  granules. 

Usuall}^  sooner  or  later,  a  '  cold  abscess '  starts  from  the 
seat  of  disease. 

Frequently  only  one  or  two  vertebraa  are  afiected,  but  not 
less  frequently  as  many  as  four  or  five.  Even  the  bodies  of 
a  dozen  have  been  found  destroyed,  and  in  one  recorded 
instance  every  vertebra,  from  the  axis  to  the  last  lumbar,  was 
seen  eroded  on  its  anterior  surface.^ 

Koughly  speaking,  the  disease  commences  in  the  dorsal 
region  nearly  twice  as  often  as  in  the  lumbar,  and  in  the 
lumbar  more  than  twice  as  frequently  as  in  the  cervical. 
These  proportions  seem  to  correspond  to  the  relative  number 
and  mass  of  the  three  classes  of  vertebrte.  Cervico-dorsal 
and  lumbo-dorsal  caries  occur,  and  the  latter  is  common. 
Almost  always  the  several  diseased  vertebrte  are  adjacent  to 
one  another.    Often  the  tuberculosis  is  deep  in  one  or  more 

'  Gros's  case.    Lannelongue,  op.  cit.  p.  51. 
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bones,  and  only  superficial  in  those  above  and  below  them. 
Sometimes  the  disease  is  wholly  superficial,  in  which  case 
little  or  no  angular  deformity  results. 

But  in  the  latter  class  of  cases  intervertebral  cartilages 
are  frequently  destroyed.  There  are  no  anatomical  facts  to 
prove  that  tuberculosis  ever  attacks  these  cartilages  primarily. 

Consequent   on  the 
destruction  of  the  verte-  /^^^^  ' 

bral  bodies  and  discs  the 
spinal  column  tends  to 
collapse  anteriorly,  and 
thus  results  the  posterior 
'  angular  curvature,'  pro- 
jection, or  boss.  The 
inflammatory  processes 
are  not  entirely  confined 
to  the  bodies  of  the  ver- 
tebrae, but  they  are  less 
destructive  to  the  pedicles 
and  far  less  destructive 
to  the  laminfe,  trans- 
verse, articular  (inter- 
vertebral and  costo- 
vertebral) ,  and  spinous 
processes.  Indeed,  in 
them  plastic  activity 
eventually  predominates, 
resulting  in  beneficent 
ankyloses  and  natural 
splints. 

If  only  one  vertebral 
body  is  destroyed,  the  corresponding  spinous  process  generally 
appears  displaced  backwards,  and  such  angle  as  exists  is 
sharp.  When  the  destruction  affects  a  longer  series  of  ver- 
tebrae the  boss  gets  more  rounded. 

In  exceptional  cases  the  destraction  is  so  much  greater  on 
one  side  than  on  the  other  that  the  resulting  deformity  is 
latero-posterior  instead  of  directly  posterior.  This  is  com- 
monest in  lumbar  caries. 


Fig.  218.— Dobsal  Caries. 
Lateral  Abscess  in  the 
versed  by  intercostal  allteries 
Lannelongue). 


Median  and 
Thorax,  tra- 
(after 
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The  upper  segment  of  the  spme  sometimes  falls  so  far 
forward  and  the  lower  backward  that  the  two  actually  come 
m  contact.  Compensatory  lordosis  occurs  ahove  and  below. 
Secondary  alterations  result  in  the  thorax  and  in  the  pelvis. 

In  middle  and  lower  dorsal  disease  the  antero-posterior 
diameter  of  the  chest  is  increased,  often  greatly,  the  larger 

ribs  grow  more  horizontal, 
and  the  sternum  presents  a 
bold  curve  with  convexity  for- 
wards and  upwards. 

In  upper  dorsal  disease 
the  thorax  is,  as  it  were,  flat- 
tened downwards  and  back- 
wards, and  the  ribs  tend  to 
descend  perpendicularly.  The 
trunk  is  shortened.  There- 
fore, the  arms  developing 
normally,  the  hands  may 
reach  nearly  to  the  knees  as 
the  patient  stands. 

The  pelvis  is  altered  in 
shape  only  when  the  disease 
attacks  children  or  young 
adolescents.  The  secondary 
changes  result  chiefly  in  en- 
largement of  the  inlet  and 
diminution  of  the  outlet.  In 
dorso-lumbar  disease  the  curve 
of  the  sacrum  is  more  or  less 
straightened.  The  intervertebral  foramina  are  seldom  or 
never  narrowed,  and  are  sometimes  enlarged.  Hence  the 
nerves  escape  direct  pressure  by  the  bones.  The  vertebral 
canal  is  very  rarely  narrowed  sufficiently  to  cause  compres- 
sion of  the  cord,  which,  in  its  sheath,  being  much  smaller 
than  the  canal,  normally  hangs  loose  therein. 

When  compression  of  the  cord  or  nerves  does  take  place, 
it  is  the  result  mainly  of  changes  in  the  adjacent  soft  parts, 
as  will  appear  presently. 


Fig.  219. — Lower  Dorsal  Caries 
(Photo  by  Dr.  James  Allan.) 
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Spinal  Abscess 

This  is  the  commonest  and  most  important  of  the  serious 
compHcations  of  vertebral  tuberculosis.  The  recognition  of 
the  interrelationship  of  the  bone  disease  and  the  abscess  is 
curiously  recent.  Le  Dran  is  said  to  have  noticed  the  coin- 
cidence, but  to  have  been  uncertain  as  to  which  was  cause 
and  which  effect.  Pott  expresses  himself  on  this  point 
definitely  as  follows :  '17.  That,  contrary  to  the  general 
opinion,  a  caries  of  the  spine  is  more  frequently  a  cause 
than  an  effect  of  these  abscesses.'  Further,  it  is  clear  from 
pp.  48  and  55  of  his  '  Kemarks,'  published  in  1792,  that  he 
had,  practically  speaking,  as  sound  knowledge  on  this 
point  as  we  have  now.  He  describes  the  disease  as  scrofu- 
lous, and  calls  the  chronic  abscesses  '  bags  '  and  '  cysts,'  just 
as  we  now  speak  of  them  by  the  name  '  tuberculomata.' 

In  fact,  though  suppuration,  does  in  the  great  majority  of 
cases  ultimately  complicate  vertebral  tuberculosis,  it  is  in 
a  great  proportion  of  cases  very  slow  to  form  an  abscess  large 
enough  to  be  seen,  or  even  felt,  and  frequently  never  advances 
so  far  in  the  whole  course  of  a  given  case. 

These  abscesses  have  long  been  distinguished  by  the 
prefixes  *  cold,'  '  congestive,'  and  '  chronic,'  and  their  rough 
differences  from  acute  abscesses  repeatedly  noticed  and 
described.  Knowledge  of  their  actual  nature  is  recent.  It 
may  be  summed  up  in  one  statement.  They  are  truly,  as 
Lannelongue  names  them,  '  tuberculomata.'  Indeed,  they 
might,  not  inaccurately,  be  termed  '  tuberculous  cystic  tu- 
mours.' They,  excepting  those  which  are  small  and  inter- 
osseous, are  the  products  of  tuberculous  infection  of  the  soft 
parts  near  the  tuberculous  bone.  They  have  a  wall,  of  old 
well  known  as  pyogenic  membrane — their  active  living  part,  its 
outer  layers  containing  Koch's  bacilli  and  grey  tubercles,  its 
inner  layers  comparatively  inert,  like  the  fluid  contents  of  the 
whole. 

The  most  striking  feature  of  these  abscesses  is  their 
inclination  to  extend  far  away  from  the  point  of  origin,  espe- 
cially downwards.    They  travel  in  the  line  .of  least,  resistance, 
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i.e.  along  planes  of  loose  cellular  tissue,  interfering  but  seldom 
with  tough  fibrous  structures,  and  then  only  when  hemmed 


Fio.  220. — Lakoe  Abscess  of  Lumdau  Origin,  with  several  Pouches  (in- 
.JKCTED  with  Paraffin  in  the  Specijien).  Its  course  follows  the  ilincus 
muscle.  From  the  chief  cavity  in  the  thigh  it  gives  off  diverticula  which 
turn  upwards  into  the  buttock,  and  others  which  turn  inwards  into  the 
adductors.    (From  Lannelongue,  Tuberculose  Vcrt<'b)-alf,  p.  85.) 

in.  Hence  the  larger  vessels  and  nerves  usually  escape 
destruction. 
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The  exact  position  of  these  paths  of  suppuration  varies 
with  the  particular  vertebra  diseased. 

It  icill  he  understood,  and  should  be  remembered,  tliat  when 
once  the  jpus,  after  perforating  deeper  fascia,  has  become  subcuta- 
neous {or  submucous),  there  are  no  strict  limits  to  its  wanderings, 
so  long  as  it  remains  unopened.  In  fact,  all  large  abscesses 
which  have  approached  near  to  the  surface  consist  of  a  sub- 
cutaneous atrium,  as  it  may  be  called,  communicating  with 
the  deeper  and  more  important  cavity  through  an  opening 
often  extremely  narrow. 

With  cervical  caries  the  abscess,  if  in  front  of  the  spine, 
raises  the  anterior  common  ligament  (being  slow  to  destroy 
either  it  or  its  processes),  and  is  'retro-pharyngeal.'  If  lateral 
(it  is  sometimes  bilateral)  it  tends  to  present  in  the  posterior 
triangle  of  the  neck,  travelling  thither  along  the  nerves  of  the 
cervical  plexus.    Sometimes  it  perforates  the  trapezius. 

In  rare  instances  a  cervical  abscess  may  open  below  the 
clavicle  or  burrow  into  the  axilla. 

'  Retro-pharyngeal '  abscesses  are  apt  to  burst  into  the 
pharynx,  oesophagus,  or  even  the  trachea. 

With  dorsal  caries,  if  above  the  eleventh  dorsal  vertebra, 
the  pleura,  •  on  one  or  both  sides,  and  the  anterior  common 
ligament  are  first  raised  and  then  attacked.  The  oesophagus 
and  aorta  are  displaced,  and  any  or  all  of  the  thoracic  viscera 
are  liable  to  be  compressed.  Disease  spreading  to  the  pleura, 
and  thence  through  to  the  lung,  may  perforate  the  bronchi. 
The  abscess  may  discharge  through  these  or  the  oesophagus  ; 

Or  it  may  pass  backwards  between  the  ribs ; 

Or  even  upwards,  becoming  a  cervical  abscess  {q.r.) ; 

Or  downwards,  through  one  of  the  natural  openings  in 
the  diaphragm,  or  through  an  aperture  formed  by  ulceration. 
The  abscess  is  then,  of  course,  abdominal. 

With  caries  of  the  last  tivo  dorsal  vertebrae  pus  usuall}^ 
descends  in  the  sheath  of  the  psoas. 

With  lumbar  caries  the  abscess  is  usually  psoas,  lying  in 
the  muscle-sheath,  either  in  front,  behind,  or  laterally  to  the 
muscle,  which  is  liable  to  be  greatly  eroded,  or  even  almost 
entirely  destroyed. 

The  psoas  sheath  is  perforated  either  above  or  below 
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Poupart's  ligament.  If  the  former,  the  abscess  extends  in 
either  the  iHac  fossa  or  the  lumbar  region,  perforates  the 
muscles  of  the  abdominal  wall,  and  presents  either  in  the  loin 
or  the  groin,  or  the  •  atrium  '  may  spread  downwards  over  the 
iliac  crest  towards  the  buttock.  If  the  abscess  reaches  the 
thigh,  it  tends  to  open  usually  in  Scarpa's  triangle,  but  some- 
times on  the  inner  aspect  of  the  thigh.  Various  exceptional 
courses  have  been  described,  without  its  being  clearly  stated 
whether  it  was  the  deep  part  of  the  abscess  or  merely  the  sub- 
cutaneous which  had  travelled  so  far. 

Lumbar  abscesses  often  spread  in  the  perinephric  tissue, 
and  may  destroy  the  kidney.  Or  they  descend  into  the  pelvis, 
open  into  the  rectum,  vagina,  or  bladder,  or  backwards 
through  the  great  sacro-sciatic  foramen  to  the  buttock.  The 
ureter  has  been  opened  (in  a  case  of  Lannelongue's),  or  it  may 
be  merely  compressed.  Compression  of  the  iliac  vein  some- 
times causes  oedema  of  one  lower  extremity.  Both,  of  course, 
might  be  affected. 

Tlie  abscesses  ^cliich  occur  in  Pott's  disease  are  not  always 
in  direct  connection  ivith  the  carious  hone.  They  appear  to  begin 
sometimes  as  cavities  formed  by  central  liquefaction  of  tuber- 
culous tissue  near  to,  but  not  in,  the  bone.  The  focus  thus 
affected  may  be  quite  independent,  or  it  may  be  merely  part 
of  the  mass  of  granulations  growing  from  the  seat  of  spinal 
caries. 

There  are,  therefore,  sometimes  two  or  more  disconnected 
spinal  abscesses  in  the  same  patient ;  and  these  may  be  on 
opposite  sides  or  on  the  same  side  of  the  middle  line. 

Also,  a  single  median  abscess  may  bifurcate,  and  eventually 
present  in  both  groins. 

Paraplegia  and  other  Nervous  Troubles  caused  by 

.  Pott's  Disease 

Though  not  nearly  so  fatal  as  spinal  abscess,  the  nervous 
complications  are  very  serious  and  remarkable,  and  it  is 
mainly  due  to  the  attention  Pott  gave  to  them  that  his  name 
has  been  attached  to  angular  curvature  of  the  spine. 

The  chief  cause  of  this  form  of  paraplegia  is  iiacliyme- 
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ninfiitis,  the  result  of  pressure,  irritation,  and  eventually  in- 
fection by  the  tuberculous  granulations  springing  from  the 
diseased  bone.  Most  of  our  knowledge  of  this  is  due  to  Pro- 
fessor Charcot.  Naturally,  it  is  the  anterior  part  of  the  dura 
mater  which  is  first  affected,  but  the  disease  may  mvade  the 
whole  circumference.  In  the  former  case  the  cord  is  rather 
flattened  backwards  than  constricted.  The  affected  part  of 
the  dura  mater  is  greatly  thickened. 

It  is  possible  that  in  some  cases  the  pressure  on  the  cord 
may  be  due  to  mere  compression  by  an  adjacent  abscess. 
Certainly  paraplegia  sometimes  diminishes  rapidly  after  an 
abscess  is  emptied.  But  in  these  cases  the  cause  may  be 
compound ;  and  conclusive  pathological  observations  are 
wanting.  Even  if,  after  death  at  a  remote  period,  when  the 
paralysis  has  long  passed  away,  the  dura  mater  seems  healthy, 
while  remains  of  abscess  are  found,  it  is  possible  that  the 
paraplegia  may  have  been  due  to  other  causes ;  e.g.,  the  pres- 
sure of  granulations  growing  from  the  bone,  or  that  combined 
with  a  certain  degree  of  thickening  of  the  dura.  Direct  compres- 
sion by  dead  and  by  diseased  bone  has  been  observed.  It  is  con- 
ceivable that  if  in  such  a  case  the  patient  survived  long  enough, 
absorption  or  displacement  might  eventually  occur  and  the 
paraplegia  disappear.  (See  Lannelongue's  case,  p.  77,  op.  cit.) 
It  should  be  remembered  that  the  pressure  of  the  fluid  con- 
tents of  an  abscess  cavity  is  hydrostatic  and  definitely 
limited. 

The  inflammation  of  the  dura  mater  may  be  confined  to  its 
outer  layers  {ijachymenimjitis  externa),  the  inner  layers  and 
surface  remaining  healthy  and  smooth. 

The  sjnnal  cord  is  not  merely  compressed.  It  is  irritated 
and  altered  at  the  seat  of  compression,  at  first  softened, 
afterwards  sclerosed.  Local  atrophy  takes  place,  sometimes 
to  an  extreme  degree,  though  sometimes  very  limited.  Flat- 
tening from  before  backwards  is  a  more  common  change  of 
form  than  general  constriction. 

The  neuroglia  increases  as  the  nerve  elements  atrophy. 

Full  particulars  of  these  changes  are  to  be  found  in 
Michaud's  thesis,  '  Sur  la  meningite  et  la  myehte  dans  le  mal 
vertebral,'  Paris,  1871,  No.  463;  and  a  good  account  in 
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Lannelongue,  p.  10(5  ct  ncq.  Michaud,  a  pupil  of  Charcot, 
expounds  that  master's  observations  and  opinions. 

Secondary  degenerations  ensue  with  a  rapidity  which  is  a 
question  of  days  rather  than  weeks.  The  degeneration  does 
not  affect  the  short  commissural  fibres,  and,  of  the  other 
fasciculi,  those  which  are  motor  undergo  descending  degenera- 
tion, those  which  are  sensory,  ascending.  As  a  work  of  refer- 
ence on  these  matters  Lannelongue  gives  Bouchard's  Memoir.' 


Fig.  221. — Transverse  Section  of  Cord,  Lower  Cervical  Region.  -  Diffuse 
Sclerosis,  thickening  of  Connective  Tissue.    (After  Lannelongue,  p.  12o.) 

But,  historically,  the  contributions  of  Cruveilhier  ^  and  Fiirck 
are  not  to  be  forgotten. 

In  rare  cases  the  degeneration  does  not  obey  the  laws  laid 
down  as  above. 

After  recovery  from  paraplegia  the  cord  has  been  found 
sometimes  nearly  normal  in  size,  but  in  at  least  one  case  (re- 
lated by  Charcot)  narrowed  at  the  affected  part  to  the  size  of 
a  crowquill.  It  is  remarkable  that  functional  restoration 
should  be  possible  with  such  a  condition. 

'  Arch.  G('7i.  de  Mi'd.      H&Y\e,  1866,  t.  i.  et  ii. 
'  Anat.  PafU.  liv.  xxxii.  p.  15. 
Compl.  rend,  de  I'Acad.  des  Sciences  de  Viennc,  Mars  1851,  Juin  1853. 
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The  nei-ve  roots,  nerve  trunks,  and  even  comparatively  small 
branches,  offer  as  much  resistance  to  actual  invasion  by  tuber- 
culosis, or  destruction  by  adjacent  tuberculous  abscess  walls 
and  granulations,  as  does  the  spinal  cord  itself.  But,  like  the 
latter,  they  are  readily  altered  by  the  evil  surroundings. 
Neuritis  is  therefore  common,  and,  as  consequences,  neu- 
ralgias, paralyses,  and  trophic  changes. 

It  is  often,  perhaps  generally,  difficult  to  attribute  clinical 
appearances  to  neuritis  with  certainty,  because  other  possible 
explanations  cannot  always  be  excluded.  For  instance,  there 
is  a  boy  now  in  Hull  Ward,  West  London  Hospital,  with 
cervico-dorsal  caries.  He  has  long  had  extremely  rapid 
breathing.  Is  this  due  to  interference  by  an  abscess  or  by 
granulations  with  the  pneumogastric  and  intercostal  nerves,  or 
to  du-ect  displacement  of  the  thoracic  viscera  by  an  abscess  of 
whose  existence  one  may  feel  pretty  certain  ? 

So  also,  to  some  extent,  with  regard  to  the  trophic  changes 
which  occur  in  these  cases.  Even  intensely  severe  troubles 
of  nutrition  occur  with  ordinary  joint  affections  and  ankyloses 
without  neuritis,  or  at  least  without  any  reason  to  suspect  it 
which  would  not  involve  begging  the  whole  question.^  Still, 
bilateral  herpes,  which  has  occurred  in  a  spinal  case  now  under 
my  care  in  Kothschild  Ward,  West  London  Hospital,  was 
almost  certainly  due  either  to  neuritis  or  to  myelitis. 

Among  the  complications  of  spinal  caries  which  have  been 
attributed  to  neuritis  are,  besides  herpes  zoster,  vasomotor 
troubles,  and  consequent  irregularities  of  temperature,  spas- 
modic cough,  difficulty  of  breathiiig,  and  even  death  from 
suffocation.  Perhaps,  among  out-patients  and  others  with 
cervical  and  cervico-dorsal  disease,  seen  only  at  long  intervals 
by  the  surgeon,  such  fatalities  are  not  extremely  rare.  But  it 
is  difficult  to  be  certain  on  this  pomt,  as  knowledge  of  the 
sudden  death  does  not  usually  reach  any  pathologist  until  the 
sufferer  is  buried  ;  and,  even  were  it  otherwise,  there  are 
difficulties  in  the  way  of  complete  post-mortem  examination 
in  such  cases  at  the  patient's  own  home. 

'  On  apart  of  this  subject,  viz.  dystrophies  after  resections,  consult  Rochet, 
Rev.  de  Chiru7-(/ic,  October  1887  ;  also  a  review  of  this  in  Annals  of  Surgery, 
viii.  113  ;  also  Oilier  On  Resection. 
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The  Aorta,  Vena  Cava,  cOc,  in  Spinal  Caries.— The  great 
resistance  offered  by  the  walls  of  all  vessels,  except  the 
smallest,  to  the  encroachments  of  tuberculosis  has  been  already 
mentioned.  Even  when  surrounded  by  an  abscess  they 
generally  lie  outside  the  pyogenic  membrane,  in  the  same 
manner  as  that  in  which  the  tendon  of  the  biceps  humeri  lies 
outside  the  synovial  membrane  of  the  shoulder-joint.  Most 


Fig.  222. — Kink  in  Aobta.    Cojiphession  of  the  Vessel  in  consequence  of  its 

ADHESION  TO  THE  WaLL  OF  AN  AdSCESS.       AnTERIOU    AND    LaTERAJv  ViEWS 

OF  THE  SAME  SPECIMEN.    (After  Laiinelongue,  p.  101.) 


likely  this  safety  of  the  great  vessels,  as  well  as  that  of  the 
nerves,  is  in  great  measure  due  to  the  small  resistance  the 
abscesses  meet  with  in  their  progress  peripherally.  In  excep- 
tional cases,  however,  perforation  does  take  place.  For 
instance,  the  late  Dr.  Fuller,  of  St.  George's  Hospital,  records 
an  instance  in  the  '  British  Medical  Journal '  for  July  1859. 
A  study  of  the  report  of  this  case  leaves  one  far  from  certain 
that  it  was  not  syphilitic.    The  description  is  meagre,  but  it 
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is  positive!}^  stated  that  no  pus  was  found  ;  the  caries  was 
superficial ;  and  the  patient  was  a  painter  of  dissipated  habits 
and  thirty  years  old.  Lannelongue  gives  reference  to  three 
other  cases,  one  his  own,  and  also  to  three  cases  of  perforation 
of  the  vertebral  {op.  cit.  p.  102). 

Displacement  of  the  aorta  is  common.  Curvature,  some- 
times angular,  of  the  aorta  is  a  necessary  consequence  of  the 
curvature  of  the  spine  adjacent  to  it.    The  flexion,  if  severe, 


Fig.  223.-  -A  Tuberculous  Pke-Vertebral  Abscess  with  several 
Pockets  descending  from  Sub-Occii'ital  Region.  Entering  the 
thorax,  it  compressed  the  oesophagus  (o)  and  the  trachea  (t),  the 
latter  between  the  abscess  and  two  large  caseous  glands.  The 
patient  died  of  asphyxia  (Asphyxie  rapide).    (After  Lannelongue.) 

narrows  the  lumen  of  the  vessel,  sometimes  even  to  a  slit. 
The  calibre  of  the  aorta  below  this  is  less  than  normal.  It  is 
an  unsettled  question  how  much  this  diminished  size  of  the 
artery  is  cause  and  how  much  effect  of  the  lessened  development 
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of  the  pelvis  and  lower  limbs  in  such  cases.  Lannelongue 
argues  that  narrowing  of  the  aorta  plays  an  important  part 
in  the  production  of  paresis  of  the  lower  extremities.  Experi- 
mental physiology  has  demonstrated  that  an  immediate  conse- 
quence of  ligature  of  the  aorta  is  paraplegia.  There  is,  how- 
ever, of  course,  a  wide  difference  between  this  and  gradual,  as 
well  as  partial,  pathological  diminution  of  calibre. 

In  a  case  of  Goodhart's  '  the  aorta  was  compressed  in  the 
angle  caused  by  the  collapsing  bone.  In  this  case  there  were 
disease  of  the  aortic  valves  and  dilatation  of  the  left  ventricle, 
both  possibly  due  to  the  aortic  narrowing.  Other  similar 
cases  have  been  observed. 

The  lumbar,  dorsal,  and  cervical  glands  are  liable  to 
enlargement,  caseation,  and  suppuration  in  Pott's  disease, 
just  as  corresponding  glands  are  liable  to  infection  in  tuber- 
culosis elsewhere. 

Symptoms  and  Course. — The  commencement  of  Pott's 
disease  is  almost  always  insidious.  The  great  majority  of 
children  are  taken  to  no  medical  man  until  their  parents  have 
discovered  a  prominence  of  one  or  more  spinous  processes. 
Adults  frequently  only  apply  for  advice  when  they  have  noticed 
an  abscess  of  whose  nature  and  origin  they  have  no  suspicion  ; 
or  if  they  are  aware  of  the  spinal  lesion,  it  is  only  because  their 
attention  has  been  drawn  to  it  by  some  accidental  fall  or  blow, 
which  they  believe  to  be  the  cause.  The  patients  are  therefore 
liable  to  be  numbered  among  the  most  miserable  of  the  victims 
of  the  bone-setter. 

But  there  are  at  least  two  earlier  stages  than  this.  The 
first  is  that  in  which  a  focus  is  quietly  forming  in  the  interior 
of  a  vertebral  body,  or  on  its  surface.  It  is  likely  enough  that 
this  stage  often,  if  not  always,  gives  no  more  notice  of  its 
presence  than  a  spot  of  commencing  caries  in  a  part  of  a  tooth 
exposed  neither  to  pressure  nor  to  extremes  of  heat  and  cold. 
Absolutely  latent  tuberculous  foci  have  been  frequently  found 
post  mortem  in  the  vertebrae  (and  other  bones)  of  persons 
dead  from  other  diseases. 

In  the  second  stage  (or  what  may  be  regarded  as  a  later 
period  of  the  first)  the  disorder  is  not  so  completely  hidden. 

'  Path.  Trans.  1878. 
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Pain  appears,  rarely  in  the  spine  itself,  usually  in  the  nerves 
which  originate  near  the  disease,  or  which  send  branches  to 
its  neighbourhood — another  analogy  with  dental  caries,  and  an 
important  point  of  difference  from  hysterical  spine,  in  which 
the  pain  is  usually  referred  to  or  near  the  median  line  of  the 
back.  Like  neuralgias  elsewhere,  the  reflected  and  radiated 
pains  of  spinal  caries  vary  greatly  in  character,  degree,  extent, 
and  distribution.  They  may  be  described  as  burning,  as 
aching,  or  as  stabbing.  They  may  be  limited  or  very  exten- 
sive, unilateral  or  bilateral — or  first  the  former,  and  then  the 
latter.  When  bilateral  they  point  ominously  to  a  spinal 
origin,  because  the  spine  and  spinal  cord  form  the  connecting 
medium  between  the  two  sides  of  the  body. 

When  obscure  in  origin,  bilateral  pains  in  the  flanks  or 
abdomen,  or  in  the  legs — so-called  stitches,  lumbagos,  and 
sciaticas — should  always  direct  our  attention  to  the  dorsal  and 
lumbar  vertebrse  respectively;  one  must  not  be  deceived 
because  the  nerve  trunks  are  sometimes  themselves  tender. 
Such,  is  the  case  in  neuralgias  of  various  origins. 

At  first  the  pains  are  simply  reflected,  like  the  knee  pain 
in  hip  disease.  Later  they  indicate  actual  contact  of  tuber- 
culous granulations  or  pyogenic  membrane  with  the  nerve  roots 
or  trunks,  and  consequent  neuritis. 

Cramps  and  abnormal  sensations,  such  as  tinglings,  are 
sometimes  associated  with  the  pains. 

When  attention  is  called  to  the  spine  by  such  phenomena 
as  the  preceding,  and  supposing  there  is  no  obvious  boss 
present,  one  of  the  first  things  to  be  done  is  to  examine  the 
spine  for  (1)  stiffness  of  its  joints,  (2)  rigidity  of  its  muscles, 
(3)  local  tenderness. 

Stiffness. — When  the  naked  trunk  of  the  patient  is  regarded 
in  profile,  and  he  is  directed  to  bow  forwards,  the  movement 
will  be  seen  to  be  mainly  at  the  hips,  unless  spinal  disease  is 
absent,  or  very  incipient,  or  very  limited  and  cured. 

liifjidit!/  of  the  erectores  spime,  sacro-liunhales,  Xr.,  may, 
often  be  seen  as  well  as  felt. 

Tenderness  is  best  sought  for  as  the  patient  lies  prone,  and 
the  examination  should  be  very  systematic,  deliberate,  and 
varied,  so  as  to  guard  against  mistake.    This  symptom  need 
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not  and  should  not  be  sought  for  when  the  diagnosis  is  clear 
without  it.  Pressure  on  the  head  or  on  the  shoulders  has 
been  recommended,  and  also  making  the  patient  jump  off  a 
stool  or  chair.  I  myself  use  these  means  only  when  I  am  of 
opinion  that  a  doubtful  case  has  not  got  spinal  caries,  or  when 
a  patient  appears  quite  recovered  and  it  is  desirable  to  make 
sure  of  the  fact  before  permitting  him  to  go  without  support. 


Fig.  224. — Lumbak  Absce.ss.    Dorsal  Caries  and  Gibbosity. 
(After  Lannelongue.) 

By  the  time  the  disease  has  fairly  reached  the  stage  just 
noticed  the  patient  is  often,  but  not  always,  unmistakably 
losing  his  weight  and  his  healthy  looks,  which  may  have  been 
previously  robust ;  he  is  readily  tired,  his  appetite  lessened, 
and,  in  short,  if  an  adult  he  is  himself  conscious,  if  a  child 
his  parents  see,  that  something  is  the  matter-. 

The  Boss,  Gihhosity,  or  Projection  of  the  Angular  Curvature 
behind. — When  observed  at  its  earliest  stage  this  appears  as 
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a  prominence  of  only  one  or  two  spinous  processes.  With 
great  rapidity  the  two  segments  of  the  spine  above  and  below 
this  point  respectively  commence  to  form  an  angle  with  each 
other— a  contrast  with  hysterical  and  malingering  cases,  even 
when  the  latter  are  assisted  in  their  simulation  by  the  presence 
of  one  or  several  naturally  prominent  spinous  processes.  As 
has  been  stated  in  the  section  on  Pathology,  when  only  one  or 
two  vertebrte  are  diseased  the  angle  is  apt  to  be  comparatively 
sharp  ;  when  several  or  many  vertebrae  succumb  the  '  angular  ' 
curve  tends  to  become  a  rounded  hump  ;  but  often,  even  then, 
has  a  small  angular  projection  on  its  summit. 

In  the  cervical  and  lumbar  regions,  in  consequence  of  these 
being  normally  concave  posteriorly,  the  gibbosity  is  slow  to 
appear,  and  when  apparent  is  less  prominent  than  in  the 
dorsal  region,  where  the  spine  is  naturally  convex  posteriorly. 
But  when  the  destruction  is  extensive  very  marked  bosses 
are  seen,  even  in  the  neck  and  loins. 

Compensatory  curves  with  posterior  concavity  appear 
above  and  below  the  boss.  These  are  sometimes  quite  sufficient, 
as  in  fig.  224,  and  often  very  pronounced  in  the  lumbar 
and  dorso-lumbar  region.  But  they  may  be  insufficient  when 
the  lumbar  vertebra3  have  collapsed ;  and  very  exceptional 
cases  are  seen  in  which  the  patient,  when  walking,  is  unable  to 
look  forward  at  all,  but  goes  face  downwards,  and  actually  or 
almost  on  his  four  extremities,  like  a  quadruped. 

Lumbar,  dorso-lumbar,  cervical,  and  occasionally  even 
dorsal  curves,  are  sometimes  lateral  as  well  as  posterior,  and 
thus  simulate  scoliosis.  But  they  do  so  very  roughly,  and, 
with  care,  no  mistake  ought  to  be  possible.  If  the  lateral 
inclination  in  Pott's  disease  is  slight,  there  is  no  rotation  at 
all ;  while  the  signs  of  rotation  appear  in  a  case  of  true 
scoliosis  actually  before  the  superficial  appearance  of  lateral 
inclination.  Secondly,  the  compensatory  curves  in  Pott's 
disease  with  marked  lateral  inclination  are  less  in  proportion 
than  in  scoliosis  ;  thirdly,  the  usual  positions  of  the  summit  of 
the  dominant  curve  in  the  former,  namely,  in  or  near  the 
upper  lumbar  or  the  lower  cervical  region,  are  uncommon  in 
scoliosis. 

The  carriage  and  bearinr/  of  the  patient  are  not  less  striking 
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than  the  gibbosity.  They  vary  with  the  region  affected,  but 
are  always  marked  by  caution  and  gentleness. 

Tlie  facial  expression  is  often  spiritless  and  prematurely 
careworn. 

In  cervical  and  dorso-cervical  caries  the  chin  projects,  the 
shoulders  are  raised,  and  the  head,  as  it  were,  sinks  between 
them.  The  chin  may  even  touch  the  sternum,  although  the 
face  looks  upwards  and  forwards  rather  than  downwards. 
The  arms  hang  down,  and  are  used  either  to  balance  or  to 
support  the  patient  in  his  steady  and  careful  movements.  In 
suboccipital  disease  one  hand  holds  up  the  chin. 

The  patient  avoids  bowing  his  spine  forward.  In  order  to 
pick  anything  up  from  the  floor  he  squats  down,  using  his 
hip  and  knee  joints,  but  not  his  vertebral,  generally  propping 
himself  up  with  one  hand  on  the  thigh  or  on  a  chair,  and 
picking  up  the  article  to  be  raised  with  the  other.  This  is  so 
characteristic  that  surgeons  properly  make  a  point  of  seeing 
it  in  each  new  case  under  examination. 

After  the  boss,  the  most  important  symptoms  of  spinal 
tuberculosis  relate  to  the  associated  paralyses  and  abscesses. 

Paralyses. — These  are  almost  always  bilateral,  though  not 
necessarily  perfectly  symmetrical.  They  are  almost  always 
motor,  while  sensation  is  almost  entirely  unaffected.  The 
reverse  is  very  unusual,  probably  because  the  grey  matter 
occupies  a  comparatively  protected  situation  in  the  interior 
of  the  cord.i  The  paralyses  come  on  gradually.  At  first  the 
legs  (assuming  them  to  be  affected,  as  they  are  in  the  large 
majority  of  cases)  appear  weak  and  a  little  unmanageable  by 
the  patient.  They  falter  and  bend  beneath  him,  and  tend  to 
cross  each  other. 

In  the  earliest  stage  there  is  paralysis  with  flaccidity. 
In  a  few  days  or  weeks,  if  the  patient  is,  as  will  be  likely,  in 
bed,  his  legs  and  feet  lie  outstretched  and  his  toes  bend 
towards  the  soles  of  the  feet.  This  may  be  called  the  second 
stage,  or  that  of  '  temporary  rigidity  with  extension.'  When 
the  ankle-joint  is  suddenly  flexed  by  pressing  on  the  sole  of 

'  This  anatomical  fact  leads  necessarily  to  a  clinical  contrast  between  the 
paraplegia  of  Pott's  disease  and  paralysis  due  to  intraspinal  tumours  or  to 
myelitis  of  intrinsic  origin. 
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the  foot,  a  succession  of  reflex  spasms  of  that  joint  results 
(ankle  clonus).    The  patellar  reflex  is  also  often  increased. 

Third  stage. — At  a  later  period  contractures  ensue, 
flexions  take  the  place  of  the  posture  just  described,  and  reflex 
phenomena  tend  to  become  still  more  marked.  Descending 
degeneration  of  the  lateral  fasciculi  of  the  spinal  cord  is 
doubtless  the  cause  of  these  contractures. 

When  the  paralyses  a:ise  from  compression  of  the  cord 
itself,  muscular  atrophy  is,  at  first  at  least,  much  less  marked 
than  with  paralysis  from  neuritis.  And  in  the  former  case 
the  reflexes  are  increased  and  electric  contractility  not  lost. 

When  loss  of  sensation  occurs,  it  is  often  irregular,  in 
various  ways.  It  may  be  asymmetrical,  especially  in  cervical 
disease.  Tactile  sensation  may  be  lost,  but  not  sensibility  to 
change  of  temperature  or  to  pain.  The  reverse  is  less  usual. 
Perception  of  these  feelings,  instead  of  being  abolished,  msij 
be  simply  retarded. 

The  nutrition  of  the  paralysed  parts  is  influenced  in  the 
usual  way,  the  most  usual  and  important  phenomenon  being 
the  muscular  wasting. 

Lannelongue  describes  a  subacute  arthritis  or  hydrops 
articuli  of  neurosal  origin  as  occurring  in  Pott's  disease.  It 
must  be  distinguished  from  coincident  tubercular  affection  of 
the  joint  attacked.  It  is  very  quiet,  apyretic,  and  usually 
ephemeral,  lasting  only  two  or  three  weeks. 

For  obvious  anatomical  reasons  paralyses  are  far  more 
frequent  in  cervical  and  dorsal  than  in  lumbar  cases. 

The  Abscess. — In  adults  especially  this  is  occasionally  the 
first  symptom  which  attracts  attention. 

But  it  is  far  more  usual,  particularly  in  children,  for  it  to 
be  one  of  the  last.  Indeed,  it  is  sometimes  concomitant  with 
absolute  convalescence  from  the  original  bone  disease.  There- 
fore the  discovery  of  a  spinal  abscess  must  not  be  assumed  to 
necessarily  indicate  revived  activity  of  the  vertebral  tuber- 
culosis itself. 

Most  of  what  it  is  necessary  to  know  of  spinal  abscesses 
has  been  said  in  the  section  on  Pathology.    But  figures 
obtained  only  from  clinical  observation  indicate  a  much  less 
.  frequency  of  abscess,  especially  in  dorsal  disease,  than  post- 
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mortem  examination  shows  to  be  the  case.  And  the  propor- 
tion of  cases  observed  clinically  varies  with  the  pains  taken 
by  individual  surgeons  in  looking  for  them.  When  suj^pura- 
tion  reaches  the  subcutaneous  tissues  it  attracts  the  attention 
of  every  one.  But  deep-lying  and  small  psoas,  as  well  as  retro- 
pharyngeal abscesses,  have 
to  be  searched  for  by  careful 
palpation.  Abscess  as  an 
eventual  clinical  symptom 
appears  oftenest  with  cervi- 
cal caries,  and  least  fre- 
quently with  dorsal.  Accord- 
ing to  Lannelongue,  the 
proportions  are — in  cervical 
caries,  9  times  out  of  10  ;  in 
dorsal,  5  times  out  of  10  {i.e. 
one-half) ;  and  in  lumbar,  3 
times  out  of  4.  Bomder 
found  that  four-fifths  of  cer- 
vical cases,  three-fifths  of 
lumbar,  and  only  two-fifths 
of  dorsal  were  complicated 
with  abscess.  This  was  in  a 
series  of  112  cases,  of  which 
10  were  in  the  cervical  ver- 
tebrae (exclusi^^e  of  the  atlas 
and  axis),  59  in  the  dorsal, 
and  42  in  the  lumbar.  But, 
I  repeat,  these  proportions 
depend  somewhat  upon  the 
care  taken  in  searching  for 
the  symptom. 

The  existence  of  abscess 
may  often  be  inferred  long  before  it  is  directly  discoverable 
by  the  occurrence  of  symptoms  referable  to  pressure  on  ad- 
jacent structures,  especially  nerves ;  t'.f/.  a  small  deep  psoas 
abscess  may  cause  slight  contraction  of  the  hip  and  a  limping 
gait,  an  upper  dorsal  abscess  may  interfere  with  the  pneumo- 
gastric  or  with  the  cesophagus.    Sometimes  a  deep  abscess 


Fig.  225. — Lumbo-dorsal  Cai^ies.  De- 
struction OF  Seven  Vektebral  Bodies. 
Tuberculous  Abscess  descending  to 
THE  Tip  01''  THE  Coccyx.  (After  Lan- 
nelongue.) 
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presses  upon  the  cord  itself ;  but  it  lias  already  been  stated 
that  paraplegic  symptoms  are  more  usually  due  to  pachy- 
meningitis. 

Earely  do  spinal  abscesses  form  or  extend  inside  the  spinal 
canal  itself.  Their  symptoms  are  then,  of  course,  almost 
entirely  referable  to  pressure  on  or  irritation  of  the  cord  and 
nerve  roots,  or  of  the  meninges. 

In  lower  dorsal  and  lumbar  disease  the  place  to  examine 
for  fulness  or  fluctuation  in  order  to  detect  abscess  early  is 
between  the  brim  of  the  pelvis  and  the  crest  of  the  ilium.  To 
reach  that  region  the  anterior  wall  of  the  abdomen  must  be 
pressed  backwards  by  the  fingers  of  both  hands  placed  between 
the  umbilicus  and  the  anterior  superior  iliac  spine.  The  two 
sides  must  be  carefully  compared  together,  and  the  parts  re- 
laxed as  much  as  possible  at  the  time  of  examination. 

The  natural  course  of  spinal  abscesses  is  towards  spontane- 
ous opening,  either  through  the  skin  or  into  one  of  the  internal 
cavities ;  e.g.  the  pharynx,  oesophagus,  trachea,  bronchi,  pleural 
interspace,  pericardial  sac,  the  stomach,  intestines,  or  bladder. 

A  spontaneous  opening  through  the  skin  is  usually  followed 
by  compound  infection  and  decomposition  of  the  residual  pus 
and  pyogenic  membrane,  and  grave  danger,  first,  of  septic 
poisoning,  secondly,  of  prolonged  suppuration  and  lardaceous 
degeneration.  How  these  may  be  prevented  belongs  to  a 
future  section. 

Symptomatology  (continued).  Spikal  Caeies  divided 
ACCORDING  TO  Eegions. — The  old  division  into  cervical,  dorsal, 
and  lumbar  is  so  precise,  and  otherwise  convenient,  as  well  as 
customary,  that  it  is  never  likely  to  be  abrogated  ;  but  in  this 
section  it  will  be  better  to  adopt  Lannelongue's  just  classifica- 
tion into 

1.  Suboccipital  disease. 

2.  Cervico-dorsal  disease. 

3.  Dorso-lumbar  disease. 

4.  Lumbo-sacral  disease. 

All  writers  on  spinal  caries  are  continually  obliged  to  use 
the  above  terms,  partly  because  the  spinal  cord  is  not  placed 
with  any  reference  to  the  common  anatomical  spinal  divisions, 
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and  partly  because  combinecl  cervical  and  dorsal  as  well  as 
dorsal  and  lumbar  caries  are  so  common. 

Upyer  Cervical;  Atlanto -axial ;  Suboccijntal  Disease 

Considerable  as  may  be  the  deformity  produced  by  tuber- 
culosis of  the  first  and  second  cervical  vertebrae  and  the  ad- 
jacent bones,  the  orthopaedic  aspect  is  unimportant  compared 
with  the  great  danger  to  life  in  this,  proportionally,  by  far  the 
most  dangerous  form  of  vertebral  caries.^ 

The  special  terrors  of  this  affection  are  due  to  the  relations 
of  the  vertebrae  in  question  to  tlie  medulla  oblongata,  to  the 
gravity  of  the  functions  of  that  part  of  the  central  nervous 
system,  and  to  the  anatomical  arrangement  which  makes  so 
much  depend  on  the  mtegrity  of  a  single  small  piece  of  bone — 
the  odontoid  process  of  the  axis.  When  this  is  partly  destroyed 
and  separated  from  its  base,  or  from  its  ligamentous  connec- 
tions with  the  atlas  and  occipital  bone,  the  danger  is  imminent 
of  sudden  death,  due  to  the  head's  falling  forward  and  the 
medulla  oblongata's  being  compressed  between  the  axis  process 
in  front  and  the  occipital  or  atlas  behmd. 

In  less  unfavourable  cases  the  separation  of  the  odontoid 
and  the  destruction  of  ligaments  and  of  such  jjortions  of  bone 
as  segments  of  the  rmg  of  the  atlas,  of  its  articular  surfaces, 
of  the  body  of  the  axis,  &c.,  may  take  place  gradually,  and, 
under  the  protection  of  either  appropriate  treatment  or  of 
simultaneous  processes  of  repair  and  ankylosis,  this  danger  of 
sudden  death  may  be  averted.  And  though  the  medulla  may, 
even  in  these  cases,  be  greatly  and  permanently  compressed, 
paralysis,  at  least  of  vital  organs,  may  be  averted.  Or,  if  such 
paralyses  as  those  of  the  limbs  supervene,  they  may  eventually 
be  recovered  from. 

Abscess  is  proportionally  less  common  in  these  cases, 
perhaps  because  so  many  of  the  patients  die  suddenl}^  in  the 
way  above  indicated,  before  suppuration  has  time  to  supervene 
or  to  spread.  Its  best-known  form  is  that  of  retro-iiharyngeal 
abscess  ;  but,  as  in  other  cases  of  cervical  caries,  the  pus  may 
extend  outwards,  or,  more  rarely,  backwards,  or  into  the 

'  The  general  mortality  is  said  to  reach  nearly  50  per  cent. 
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spinal  canal,  or  even,  in  very  exceptional  cases,  upwards  into 
the  cranial  cavity. 

Dislocation  as  a  result  of  suboccipital  disease  may  take 
place  in  various  directions.  Lannelongue,  who  has  collected 
records  of  52  cases,  classifies  them  as  follows  : 

Occipito-atloid  dislocation  ...  3 
Atlanto-axoid  dislocation  .  .  .  '27 
Double  dislocation     ....  2 

Of  the  27  atlanto-axoid,  no  less  than  19  were  directly 
forward. 

Instead  of  sudden  dislocation,  gradual  displacement  may 
occur,  and,  when  simultaneous  or  eventual  ankylosis  takes 


Fig.  226. — Displacement  of  the  Atlas  forwards  upon  the  Axis  as  a  Result 
OF  Pott's  Disease.  The  bones  are  firmly  ankylosed  together.  (Specimen 
in  St.  Bartholomew's  Hospital  Museum.)  From  Haward  Marsh's '  Diseases 
of  the  Joints  and  Spine. ' 

place,  it  is  wonderful  how  greatly  the  spinal  canal  may  be 
narrowed  without  death  or  even  paralysis  occurring. 

Abscesses  connected  with  suboccipital  disease  are  usually 
retro-pharyngeal  in  situation.  They  are  occasionally  intra- 
spinal, and  may  even  extend  into  the  cranial  cavity  itself. 
In  one  of  three  cases  quoted  by  Lannelongue  from  Simon 
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almost  complete  motor  paralysis  of  the  tongue,  with  dis- 
coloration ('  fletrissure  ')  of  its  anterior  third,  was  observed 
— phenomena  doubtless  dependent  on  affection  of  the  hypo- 
glossal nerve  or  its  centre.  Coincident  tubercular  meningitis 
is  rare,  but  pulmonary  tuberculosis  common.  The  cervical 
glands  are  sometimes  infected. 

Symptoms. — This  disease  is  commoner  in  the  young  than 
in  the  old,  and  perhaps  more  common  in  adolescents  and 

young  adults  than  in  children. 
Males  are  affected  twice  as 
often  as  females. 

As  in  the  case  of  disease 
affecting  other  spinal  regions, 
the  earliest  symptoms  are 
usually  pain  and  limitation  of 
movements.  The  pain  is  felt 
either  in  the  seat  of  disease  or 
in  the  course  or  distribution 
of  the  nerves  connected  with 
it. 

Tenderness  is  discoverable, 
especially  in  the  sub  occipital 
fossa,  and  also  by  j)ressing  on 
the  spinous  processes  and  b}^ 
digital  examination  of  the 
posterior  wall  of  the  pharynx. 
The  latter  should  be  effected 
with  very  great  caution,  lest 
sudden  and  fatal  dislocation 
be  produced. 

In  looking  to  right  or  left 
the  patient  turns,  not  his 
head,  but  his  body. 
Thickening  may  be  discoverable  in  the  upper  part  of 
the  neck,  and  it  may  mask  the  normal  prominence  of  the 
uppermost  cervical  spines,  unless  the  case  is  so  advanced 
that  forward  dislocation  of  the  atlas  has  occurred,  when  the 
spinous  process  of  the  axis  should  be  more  prominent  pos- 
teriorly than  before.    But  in  this  case  deformity  is  marked. 


Fig.  227.— Pautial 
Atlas  li-ORWAEDS. 
IT  AND  Odontoid 


Displacement  of 
Abscess  between 
Process.  (From 


Hunterian  Museum.)  Specimen 
presented  by  Mr.  Edmund  Owen. 
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The  deformity  ]-esultmg  from  luxation  forwards  of  the 
atlas  consists  of  a  combined  bending  and  sliding  forward  of 
the  head  towards  the  sternum,  usually  with  a  shght  deviation 
to  the  right  or  to  the  left. 

With  regard  to  the  symptoms  due  to  compression  of  the 
meduha,  it  is  noticeable  that  their  immediate  cause  is  quite 
different  from  those  which  usually  produce  nervous  symptoms 
in  disease  of  other  segments  of  the  spine.  In  the  latter, 
direct  pressure  of  bone  on  the  medulla  is  the  exception ;  in 
suboccipital  disease  attended  with  paralysis,  &c.,  it  is  the 
rule.  Hence  in  the  former  case  the  compression  is  com- 
paratively diffuse,  but  in  suboccipital  disease  apt  to  be 
limited  to  definite  points. 

Thus  may  be  explained  the  not  uncommon  occurrence  of 
brachial  monoplegia  as  a  symptom  of  suboccipital  disease. 
Hemiplegia  is  sometimes  seen.  Sensation  is  lost,  as  well  as 
motion,  in  hemiplegic  cases.  In  the  few  cases  which  have 
been  reported  the  loss  of  sensation  affected  one  side,  that  of 
motor  the  other.  The  motor  reflexes  are  increased  in  the 
parts  affected  with  motor  paralysis. 

When  the  functions  of  the  bladder  and  rectum  are 
affected,  retention  and  constipation  are  more  usual  than 
incontinence. 

The  innervation  of  the  functions  of  swallowing,  speak- 
ing, masticating,  that  of  the  movements  of  the  eyes  and  of 
the  jaws,  even  that  of  the  heart  and  muscles  of  respiration, 
are  apt  to  suffer.  Difficulty  of  deglutition  may  be  present, 
either  from  this  cause  or  from  the  mechanical  effect  of 
retro-pharyngeal  thickening  or  suppuration. 

Diagnosis. —  (1)  From  rheumatic  stiff-neck.  This  comes 
on  suddenly,  rarely  persists,  and  the  tenderness  is  of  the 
affected  muscles — e.g.  the  sterno-mastoid — not  of  the  bones 
immediately  beneath  the  occiput.  (2)  From  non-tuberculous 
affections  of  the  suboccipital  articulations.  This  diagnosis 
has  to  be  made  by  a  careful  consideration  of  the  history  and 
course.  The  patient  may  be,  on  the  one  hand,  rheumatic, 
or,  on  the  other  hand,  strumous  in  some  other  joint.  Eheu- 
matic  and  '  osteomyelitic  '  attacks  usually  come  on  suddenly, 
with  fever  and  acute  pain,  tuberculous  attacks  more  insidiously. 

F  F 
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The  evil  jrrorpwsis  has  ah-eady  been  indicated.  Even 
with  careful  treatment  the  danger  is  grave. 

Treatment. — The  principles  are  the  same  as  those  on 
•which  tuberculosis  in  other  spinal  regions  should  be  treated. 
Perhaps  the  application  is  more  difficult.  The  ordinary  jury- 
mast,  and  collar  may  be  arranged  to  give  some  degree  of 
extension,  but  not  fixation  enough  for  suboccipital  disease. 
A  collar  embracing  the  chin  and  occij)ut  is  essential.  It  is 
customary  to  get  counter-extension,  or  at  least  support,  from 
the  shoulders ;  but  I  do  not  think  them  fixed  enough,  and 
recommend  rather  an  apparatus  reaching  to  the  hips.  A 
close-fitting  pelvic  girdle,  two  lumbo-dorsal  uprights  (like 
those  of  a  double  Thomas's  hip  splint),  shoulder-pieces,  and 
straps  suffice.    When  the  patient  is  a  child,  if  rest  in  bed  is 


Fig.  228. — Diagrammatic  View  of  Specimen  showing  Displacement  oi- 
Atlas  to  Left  and  of  Axis  to  Eight,  and  Projection  of  Odontoid 
Process  upwards  through  Foramen  Magnum.  Axis  is  shaded 
downwards  to  left,  occipital  bone  perpendicularly,  atlas  horizon- 
tally. From  a  child  of  twelve  who  had  recovered  froro  the  cervical 
caries,  but  who  had  died  afterwards  of  lumbar  caries.  A  cervical 
abscess  was  '  absorbed.'  Case  by  Lawrence  in  Mcd.-Chi.  Trans,  xiii. 
p.  400  (182.5).    Specimen  in  Eoy.  Coll.  of  Surg.  Museum. 

to  be  employed,  leg-pieces,  also  like  those  of  Thomas's  hip 
splint,  should  be  added.  With  these  and  a  padded  plate  fixed 
to  support  the  back  of  the  head  a  kind  of  trough  splint  is 
formed,  on  which  the  patient  can  be  safely  moved  about. 

Theoretically,  and  in  most  cases  practically,  I  do  not  think 
simple  dorsal  decubitus  in  bed  with  sand-bags  packed  round 
the  head  and  neck  sufficient.  But  cases  occur  in  which  the 
patient  seems  to  chafe  at  and  pine  under  any  fixation  or 
extension  with  spKnts  or  weights. 
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When  luxation  has  taken  place,  unless  huprovement  in 
position  results  from  the  above-mentioned  treatment,  it  is 
best  to  be  satisfied,  and  certainly  not  safe  to  attempt  violent 
or  sudden  rectification. 

Mid-cervical  and  Cercico-dorsal  Disease 

Many  of  the  peculiarities  of  disease  in  these  regions  have 
been  noticed  in  the  preceding  general  remarks. 

The  radiated  and  reflected  pains  and  abnormal  sensations 
are  often  felt  in  the  upper  extremities.  Innervation  of  the 
thoracic  viscera,  and  even  of  the  diaphragm,  may  be  intarfered 
with. 

Locally,  examination  should  be  directed  to  the  sides  of  the 
neck  and  to  the  back  of  the  pharynx.  Thickening,  tenderness, 
or  fluctuation  may  be  found. 

Eesulting  paralyses  may  begin  in  either  the  upper  or  lower 
extremities.  They  are  apt  to  present  peculiar  and  irregular 
phenomena,  dependent  probably  on  irregular  extension  of  the 
transverse  myelitis. 

In  severe  cases  difficulty  occurs  in  micturition  and 
def^ecation.  .  (With  dorso-lumbar  caries  paraplegia  causes 
incontinence.) 

Either  myosis  or  mydriasis  may  result  from  cervical 
caries,  and  also  epileptiform  attacks. 

Dorso  lumbal'  Disease 

Also  noticed  repeatedly  in  preceding  general  remarks. 

The  great  normal  flexibility  of  this  segment  of  the  spine 
makes  stiffness  of  it  an  especially  valuable  early  sign  of  Pott's 
disease  here,  and  all  the  more  because  the  gibbosity  is  slow 
to  appear  in  the  lumbar  region,  and  indeed  often  absent 
altogether. 

Paralytic  complications  usually  take  the  form  of  para- 
plegia. In  Lannelongue's  words, '  when  Pott's  disease  attacks 
at  the  level  of  the  three  last  dorsal  or  two  first  lumbar  vertebras 
— i.e.  at  the  level  of  the  lumbar  enlargement  of  the  cord— 
the  paraj)legia,  whether  complete  or  incomplete,  is  generally 
without  contractures,  and  reflex  movements  are  abolished  or 
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weakened.'  Whereas  disease  above  the  level  of  the  tenth 
dorsal  vertebra  causes  a  paraplegia  in  which  the  reflexes  are 
generally  increased.  With  lumbar  disease  paraplegia  is  far 
less  common  than  with  dorsal. 

In  dorso-lumbar  disease  with  paraplegia  incontinence  of 
urine  is  common.  The  spinal  centre  for  the  reflex  move- 
ments of  the  bladder  and  its  sphincter  is  placed  at  the  lower 
end  of  the  cord  (Eudge) .  When  it  is  impaired  in  function 
in  lumbar  disease,  the  voluntary  abdominal  muscles  remain 
unparalysed,  and  the  urine  is  liable  to  be  expelled  by  their 
contractions,  because  the  sphincter  of  the  bladder,  part 
of  which  {i.e.  the  non-prostatic)  is  involuntary,  does  not 
retain  anything  like  its  normal  power.  But  when  the  cord  is 
affected  high  up,  all  the  voluntary  expulsors  of  the  urine  are 
paralysed,  and  of  the  sphincter  only  the  prostatic  part  is 
affected.  Indeed,  the  involuntary  part  is  more  free  to  act 
than  before.  Hence  in  the  latter  case  retention  is  apt  to 
occur.^ 

The  physiology  and  pathology  of  the  innervation  of  the 
colon  and  rectum  are  analogous  to  those  of  the  bladder. 

Loiver  Lumbar  and  Sacro-lumhar  Disease 

As  the  spinal  cord  does  not  descend  below  the  second  lumbar 
vertebra,  lower  lumbar  and  sacral  disease  are  marked  especially 
by  neuroses  of  individual  nerves  or  groups  of  nerves.  Hence 
the  lesions,  instead  of  being  bilateral,  as  in  medullary  com- 
pression, are  often  unilateral,  or,  if  bilateral,  they  are  unsym- 
metrical. 

Tuhercidous  Disease  of  the  Sacro-iliac  Joint 

Deformity  is  one  of  the  least  serious  effects  of  this  disease, 
although  lameness  is  one  of  the  commonest. 

Concerning  its  etiology,  there  is  nothing  to  add  to  what 
has  been  written  on  that  of  Pott's  disease,  excepting  that 
though,  fortunately,  not  common  at  any  age,  it  is  least  un- 

'  Budge,  Zeitschr.  f.  rat.  Heilk.  xxi.  pp.  5  and  174  ;  also  in  Pfliiger's  Archiv 
f.  Physiologic,  Bd.  2,  p.  511.    Quoted  by  Charcot. 
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common  among  adolescents  and  young  adults,  while  it  attacks 
the  male  more  frequently  than  the  female  sex. 

Symptoms. — Erichsen,  whose  account  of  this  affection  is 
classical,  set  the  example  of  arranging  these  in  five  groups, 
viz.  pain,  swelling,  lameness,  alteration  in  the  shape  of  the 
limb,  and  abscess. 

It  is  also  possible  to  divide  the  course  of  the  affection  into 
two  or  three  stages,  and  to  give  the  symptomatology  of  each. 
An  obvious  and  practically  important  distinction  to  make  is  into 
a  period  before  and  one  after  the  formation  of  abscess.  And 
sometimes,  even  now,  a  third  and  fatal  distinction  has  to  be 
made  when  the  abscess  is  open,  infected  and  septic. 

The  jxfi/i  varies  greatly  in  degree  in  different  cases, 
and  in  different  stages  of  the  same  case.  It  is  aggravated 
by  movements,  even  by  such  physiological  ones  as  cough- 
ing and  def£ecation.  It  is  usually  more  or  less  localised 
to  the  neighbourhood  of  the  joint,  which  is  almost  always 
tender.  The  tenderness  may  be  evoked  in  various  ways  ;  e.g. 
by  direct  percussion  and  by  moving,  especially  by  abducting, 
the  corresponding  limb.  The  latter  manoeuvre  does  not  elicit 
tenderness  if  the  pelvis  be  so  thoroughly  fixed  as  to  prevent  any 
movement  except  at  the  hip-joint. 

2.  Lameness  is  almost  as  early  a  symptom  as  pain.  It  is 
really  tenderness  elicited  by  walking.  A  sense  of  pain  and 
weakness  is  felt  when  an  attempt  is  made  to  bear  weight  on 
the  limb  of  the  affected  side.  The  patient,  if  a  man,  resorts 
to  a  stick.  He  leans  forward,  lowers  the  pelvis  on  the  side 
affected,  and  at  the  same  time  flexes  the  hip  and  knee,  the 
object  being  to  protect  the  sacro-iliac  joint  from  pressure. 
The  result  is  a  more  or  less  characteristic  attitude ;  i.e.  an 
attitude  indicative  of  some  affection  of  that  articulation,  but 
not  necessarily  signifying  tubercular  disease. 

3.  Stvelling. — After  pain  has  lasted  some  time,  swelling 
appears,  unless  the  posterior  part  of  the  joint  remain  free 
from  disease.  It  corresponds  in  position,  and  at  first  in 
area,  to  the  joint,  and  is  therefore  elongated  from  above 
downwards.  Later,  if  pus  forms  and  burrows,  swelling  may 
appear  in  the  loin,  or  in  the  buttock,  or  elsewhere. 

4.  Alteration  in  SJuqje. — Some  surgeons,  including  Erichsen, 
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assert  that  the  swelHng  of  the  articulation  not  only  pushes 
ibrwards,  but  rotates  downwards,  the  anterior  and  superior 
portion  of  the  ilium.  Lannelongue  says  that  in  the  great 
majority  of  cases  oi  post-mortem  examination  recorded  enough 
of  the  interosseous  ligament  remained  intact  to  make  such 
movements  impossible.  Delens  was  of  opinion  that  in  all  the 
alleged  instances  of  lengthening  or  of  shortening  the  change 
was  only  apparent.^ 

The  muscles,  not  only  of  the  buttock,  but  even  of  the  limb 
below,  sooner  or  later  tend  to  waste. 

Abscess  may  form  on  either  the  posterior  or  the  anterior 
surface  of  the  joint.  In  the  former  case  it  is  immediately 
manifest.  In  the  latter  it  may  be  undetectable  for  some 
time,  even  by  rectal  examination.  The  course  of  its  extension 
varies.  It  may  find  its  way  forwards  like  an  ordinary  psoas 
or  iliac  abscess,  or  inwards  to  the  rectum,  or  even  backwards 
through  the  great  sacro-sciatic  foramen  into  the  buttock,  or 
downwards  to  the  ischio-rectal  fossa  or  to  the  i^eriuEeum. 
When  presenting  in  any  of  these  situations  its  origin  is  liable 
to  be  misunderstood. 

Course  and  Prognosis. — Sacro-iliac  disease  has  usually  a 
lorig  history,  and  only  too  often  a  fatal  termination  at  the 
last,  i.e.  when  it  is  tuberculous  and  not  rheumatic,  when 
genuine  and  not  neuromimetic.  In  this  disease,  as  in 
many  others,  the  more  careless  the  diagnosis,  the  better  the 
prognosis  alleged,  the  mortality  of  rheumatic  and  of  imaginary 
diseases  being  small  enough. 

Nevertheless,  cases  not  too  far  advanced  and  not  already 
complicated  with  phthisis,  with  intestinal  or  with  peritoneal 
tuberculosis,  or  with  hectic  fever  due  to  septic  abscess,  ought 
to  be  generally  conducted  to  a  successful  termination.  The 
younger  the  patient,  and  the  larger  his  means  or  those  of  his 
friends,  the  better  in  these  as  in  other  chronic  cases. 

Diagnosis. — From  (1)  hip  disease,  (2)  disease  of  ilium  or 
of  sacrum,  (3)  spinal  disease,  (4)  neuralgias  (lumbago, 
sciatica,  &c.)  and  neuromimetic  afiections. 

The  diagnosis  of  abscesses  and  sinuses  of  sacro-iliac  origin 
also  sometimes  presents  certain  difficulties. 

'  TMsc  de  Paris,  1873  ;  quoted  by  Van  Hook,  AiiTials  of  Surgery,  viii.  401. 
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In  hip  disease,  the  movements  of  the  hip-joint  are  far  more 
Hmitecl  than  in  sacro-iUac ;  and  although  the  seat  and 
character  of  the  spontaneous  pain  may  be  confusing,  the  seat 
of  tenderness  and  the  modes  in  which  it  may  be  most  easily 
evoked  in  the  two  cases  are  very  different. 

Disease  of  the  ilium  or  of  the  sacrum  may  cause  difficulty, 
especially  if  situated  close  to  the  joint,  or  if  causing  an 
abscess  which  spreads  over  and  covers  the  joint.  When  such 
an  abscess  is  opened  the  finger  or  the  probe  may  discover 
the  seat  of  caries. 

Spinal  disease  affecting  the  lower  lumbar  region  is  not 
unilateral,  as  is  sacro-iliac  disease  ;  though  in  the  early  stage 
diagnosis  may  be  very  dif&cult.  Later,  when  deformity  arises, 
or  even  when  the  seat,  of  tenderness  can  be  localised,  the 
difficulty  lessens  and  disappears. 

Lumbago  affects  the  muscles  of  the  loins,  and,  so  far  from 
causing  tenderness  of  the  neighbouring  bones  and  joints,  may 
even  be  relieved  by  pressure  on  them. 

Neuralgias  and  neuromimeses  are  most  liable  to  be 
confounded  with  sacro-iliac  disease  when  affecting  young 
women.  It  may  be  necessary  to  make  two  or  three  careful 
examinations  before  positively  diagnosing  such  a  case.  Ten 
years  ago  I  saw  a  young  lady  who  at  the  first  and  second 
consultations  alleged  great  tenderness  over  one  sacro-iliac 
joint.  At  the  third  she  localised  the  pain  in  quite  a  different 
part,  and  none  could  be  elicited  by  pressure  or  percussion  on 
the  joint.  There  was  nothing  whatever  about  her  to  suggest 
tuberculous  disease  anywhere,  but  there  was  ovarian  hyper- 
sesthesia.  I  do  not  think  the  diagnosis  remains  doubtful. 
She  got  no  worse,  and  has  long  been  married  and  the  healthy 
mother  of  children. 

Treatment.  —  The  general  principles  must  be  already 
familiar  to  the  reader.  The  two  most  important  questions 
to  discuss  are :  (1)  Hoiv  best  to  give  local  rest  to  the  joint ; 
and  (2)  the  question  of  operation.  I  am  in  favour  of  a  com- 
bination of  ordinary  extension  from  the  limb  of  the  corre- 
sponding side  downwards,  with  transverse  extension  from  the 
upper  part  of  the  thigh  outwards.  It  can  be  conveniently 
applied  in  the  simple  box-splint  I  use  for  osteotomies  of  the 
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hip  and  other  cases.  The  Hmb  of  the  affected  side  is  kept 
extended  by  a  strapping  extension,  the  stirrup  of  which  is 
connected  with  a  cord  which  passes  through  a  hole  in  the 
transverse  foot  of  the  spHnt,  and  at  the  same  time  the  upper 
part  of  the  thigh  of  the  same  side  is  bandaged  firmly  to  the 
corresponding  lateral  part  of  the  splint.  A  piece  of  leather  or 
poroplastic  is  moulded  to  the  inner  side  of  the  thigh  and 
applied  beneath  the  bandage.  The  foot  of  the  bed  should  be 
elevated,  and  either  a  mattress  in  segments  or  transverse 
bands  of  strong  canvas  stretched  between  the  sides  of  the 
splint,  so  arranged  that  deffecation  may  be  performed  without 
disturbance  of  the  patient  or  his  joint.  Many  surgeons 
recommend  splints  of  leather  moulded  to  the  pelvis  and 
pelvic  belts.  I  do  not  see  how  they  can  be  of  much  use. 
Sayre  believes  himself  to  have  been  very  successful  with  a 
treatment  which  consists  in  the  application  of  a  weight  to  the 
foot  of  the  affected  side,  and  a  patten  raising  the  other  foot, 
while  the  patient  gets  about  with  the  aid  of  cvutches. 
Having  regard  to  the  position  and  size  of  the  joint,  the  plane 
in  which  it  lies,  the  natural  shortness  and  tightness  of  its 
ligaments,  it  is  not  easy  to  see  how  such  a  treatment  can  give 
either  rest  or  extension,  except  when  the  disease  mainly  or 
entirely  affects  the  upper  j)art  of  the  joint ;  but  of  course  a 
jmori  argument  must  not  be  set  obstinately  against  alleged 
experience. 

Operative  Treatment. — A  strong  reaction  is  taking  place 
against  the  doctrine  predominant  up  to  lately,  that  sacro-iliac 
disease  should  not  be  operated  on.  Whenever  it  is  sufficiently 
limited,  and  the  actual  seat  of  disease  accessible,  and  unless 
some  special  reason  to  the  contrary — ^such,  e.g.,  as  advanced 
lung  disease — coexists,  the  gouge,  sharp  spoon,  and  iodoform 
should  be  resorted  to.  When  the  posterior  surface  of  the 
joint  alone  is  affected,  operation  is  very  easy.  When  the 
anterior,  operation  may  be  practised  on  the  lines  recommended 
by  Van  Hook  in  the  'Annals  of  Surgery  '  for  February  1889, 
p.  126.  He  writes :  *  The  systematic  operation  may  be 
performed  as  follows :  The  patient  lying  on  the  unaffected 
side,  with  the  thighs  in  exaggerated  flexion  on  the  pelvis,  the 
site  of  operation  will  be  brought  into  the  greatest  promi- 
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nence  possible.  An  incision  2  or  3  inches  in  length  will 
expose  to  view  the  posterior  superior  spinous  process  of  the 
ilium,  which  should  be  freed  from  periosteum  and  tendinous 
connective  tissue  by  scraping  with  a  dull  instrument.  A 
chisel  about  1  inch  in  breadth  is  then  used  to  remove 
successive  small  fragments  from  the  exposed  bone,  always 
holding  the  chisel  edge  parallel  to  the  spinous  processes,  till 
the  finger  can  enter  the  pelvis  major  and  palpate  the  anterior 
surface  of  the  diseased  joint.'  Afterwards,  Van  Hook  re- 
commends curved  instruments  to  remove  detritus,  &c. 

Cases  of  extremely  advanced  and  extensive  disease  which 
have  been  operated  on  abroad  have  not  given  encouraging 
results.  I  would  add  that,  in  order  to  deal  satisfactorily  with 
the  anterior  part  of  the  sacro-iliac  articulation,  it  is  necessary 
to  remove  bone  freely  from  the  adjacent  part  of  the  ilium, 
and  that  if  the  disease  is  extensive  a  second  incision  should  be 
made,  over  the  posterior  border  of  the  great  sacro-sciatic  fora- 
men, and  the  articulation  attacked  from  below.  If  an  intra- 
pelvic  abscess  exists,  it  can  be  more  thoroughly  dealt  with 
in  this  way,  and  if  drainage  is  thought  necessary  the  two 
openings  permit  it  to  be  more  thorough. 

If  the  pus  has  burrowed  in  the  loin  and  groin,  other 
incisions  should  be  made  in  the  loin,  and  also  above  the 
anterior  superior  iliac  spine.  Hfemorrhage  should  be  stopped 
promptly  and  diligently,  chiefly  by  sponge  pressure,  as  the 
operation  proceeds.  In  this,  as  in  all  prolonged  operations 
done  behind  the  patient's  back,  his  condition  should  occa- 
sionally be  inquired  after  by  the  surgeon  of  the  anaesthetist. 
For  scraping  the  walls  of  abscess  cavities  a  blunt  spoon  is 
often  preferable  to  a  sharp  one,  and  the  final  spooning  out 
should  be  thorough.  Iodoform  crystals  in  moderate  quantities 
should  be  placed,  especially,  in  the  deeper  pockets  of  the 
cavities. 

General  Diagnosis  of  Spinal  Caries 

If  a  patient  suspected  of  Pott's  disease  be  told  to  pick 
up  something  on  the  floor,  and  he  then  squats  down, 
with  rigid  and  nearly  perpendicular  back,  bent  hips  and 
knees,  supporting  himself  with  one  hand  on  the  thigh,  and 
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picking  up  the  article  with  the  other  hand  by  his  side  or 
between  his  legs,  a  symptom  has  been  exhibited  which  is, 
practically  speaking,  pathognomonic. 

If  a  characteristic  boss  or  angular  curve  exist,  it  is  enough, 
unless  there  is  a  clear  history  of  sudden  appearance  immedi- 
ately after  severe  accident,  and  no  further  progress.  Even  with 
these  the  diagnosis  may  be  doubtful,  and  the  case  should  be 
very  carefully  watched. 

The  earliest  symptoms  of  the  less  clear  cases  have  already 
been  described. 

Neuromivietic  cases  are  at  the  date  of  origin  generally 
young  adults  or  old  adolescents.  They  almost  always  present 
one  or  two,  sometimes  several,  rather  prominent  spinous  pro- 
cesses in  the  dorsal  region.    They  complain  of  pain  in  the 


Figs.  229  and  230. — Lateral  Inclination  secondaby  to  Caries.    (After  Hofta.) 

spine  itself,  and  that  structure  bends  freely  and  with  a  regular 
curve,  especially  in  the  dorso-lumbar  region,  where  they  often 
locate  their  pains.  Such  patients  are  often  females  with 
menstrual  irregularities,  perhaps  even  uterine,  ovarian,  or 
tubal  disease. 

The  cases  of  angular  curvature  with  lateral  deviation  are 
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still  angular.  They  never  present  the  predommant  rotation, 
the  regularity  and  evenness  of  the  compensatory  curves,  and 
the  freedom  of  movement  of  the  lumbar  and  cervical  vertebrae, 
which  are  found  comhined  in  cases  of  true  scoliosis.  But 
congenital  scolioses,  such  as  are  associated  with  spina  bifida, 
sometimes  have  one  or  more  curiously  sharp  angles  in  the 
place  of  curves.  The  history  of  these,  and  often  the 
concomitant  abnormalities,  settle  the  diagnosis. 

The  abscesses  associated  with  dorsal  and  lumbar  superficial 
caries  in  adults  cannot  always  be  referred  with  certainty  to 
their  true  cause  during  life.  The  elimination  of  other  causes 
— e.g.  renal  and  pelvic  disease — will  sometimes  make  the 
diagnosis  highly  probable.  But  renal  disease  may  coexist 
and  be  merely  a  consequence  of  a  perinephric  abscess  of  spinal 
origin. 

In  connection  with  caries  of  the  spine,  the  surgeon's 
powers  of  diagnosis  are  chiefly  called  into  play  either  (1) 
to  decide  upon  a  case  suspected  of  being  one  of  inci23ient 
spinal  caries,  or  (2)  to  determine  the  origin  of  a  chronic 
abscess  in  one  of  the  many  situations  where  spinal  abscesses 
present  themselves.  In  the  first  case  angular  curvature  is  sure 
to  be  either  absent  altogether,  or  else  represented  merely  by  a 
slight  prominence  of  one  or  two  spinous  processes,  probably  no 
greater  than  is  occasionally  seen  in  perfectly  healthy  subjects. 
In  order  to  efl'ect  the  diagnosis  carry  out  the  following  rules : 

(1)  Undress  the  patient  completely  down  to  the  great 
trochanters. 

(2)  Get  him  to  successively  stand  and  walk,  and  notice  if 
he  carry  his  back  stiffly  or  flex  it  freely,  if  he  spread  his  arms 
out  and,  as  it  were,  balance  himself,  or  if  he  swing  his  arms 
as  healthy  people  do  in  walking.  Notice  also  if  he  tread 
softly  and  seem  afraid  of  jarring  himself,  or  if  he  step  out 
carelessly.  I  have  already  described  the  attitude  and  carriage 
of  these  cases  under  the  head  of  '  Symptoms '  above. 

(3)  Throw  some  object  down  before  him,  and  direct  him 
to  pick  it  up.  If  there  be  spinal  caries  he  will  almost  cer- 
tainly refrain  from  bowing  forward  to  reach  it  in  the  ordinary 
way.  He  will  get  right  up  to  it  or  alongside  it,  and,  support- 
ing himself  with  one  hand  either  on  his  own  thigh  or  on  a 
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neighbouring  chair  or  other  firm  object,  he  will  squat  down 
by  bending  his  hips  and  knees,  keeping  his  back  straight, 
and  thus  reach  the  object  to  be  picked  up. 

(4)  Get  him  to  bow  forward,  while  you  watch  both  his 
spine  and  the  spinal  muscles  on  each  side  of  it.  Often  the 
latter  can  be  seen  and  felt  rigid,  and  striving  to  prevent  the 
spine  from  bending.  Near  the  seat  of  disease  especially  the 
stiffness  of  the  spine  can  scarcely  escape  careful  observation. 
It  may  be  demonstrated  by  tracing  a  strip  of  soft  metal  along 
it,  and  reapplying  the  metal  strip  as  the  patient  places  his 
spine  in  different  positions. 

(5)  Inquire  as  to  the  existence  of  pain  and  as  to  its  seat. 
Elicit  tenderness  by  the  methods  described  in  the  section  on 
Symptoms. 

(6)  Inquire  into  the  history.  Learn  if  there  has  been  any 
known  injury  to  the  back,  or  if  there  is  any  manifestation  of 
tubercle  elsewhere.  The  latter  would  furnish  a  presumptive 
proof  of  great  strength. 

(7)  Does  the  child  cry  out  in  its  sleep  ?  is  it  losing  flesh  ? 
is  it  falling  off  generally  and  becoming  more  '  delicate  '  ? 

(8)  Is  there  any  sign  of  abscess,  psoas,  iliac,  or  lumbar  ? 
Very  rarely  can  a  careful  investigation  conducted  on  the 

above  lines  leave  any  room  for  doubt. 

With  regard  to  the  diagnosis  of  the  cause  of  chronic 
abscesses  suspected  of  being  of  spinal  origin,  certain  general 
remarks  may  be  made  upon  it,  and  certain  special  ones, 
according  to  the  locality. 

In  general,  spinal  abscesses  are  accompanied  by  other 
signs  of  spinal  disease.  In  the  majority  of  cases  there  is  an 
obvious  angular  curvature,  for  abscess  belongs  to  a  late  more 
than  to  an  early  stage  of  the  disease.  The  rare  cases  in 
which  there  is  no  manifest  hump  or  angle  are  usually  cervical 
or  lumbar.  In  both  these  cases  thickening  may  almost 
always  be  detected  about  the  spine  at  the  point  diseased  ;  in 
the  latter  case  the  last  rib  is  often  found  nearer  than  usual  to 
the  iliac  crest,  and  in  the  neck  the  loss  of  normal  mobility  can 
often  be  made  out.  If  the  case  be  one  of  retro-pharyngeal 
abscess,  osseous  deformity  may  sometimes  be  felt  with  the 
finger  in  the  pharynx.    If  the  abscess  has  opened,  dead  bone 
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may  occasionally  be  reached  with  a  long  probe;  and  not 
unfrequently  small  sequestra,  or  smaller  particles  of  bone 
not  worthy  of  the  name  of  sequestra,  come  away  in  the  dis- 
charge. Most  of  the  abscesses  occurring  in  the  regions  in 
question,  if  not  of  spinal  origin,  are  connected  with  obvious 
causes — e.g.  glands  in  the  cervical  region,  hip  disease,  or 
appendicitis,  or  venereal  infection  in  the  groin. 

Turning  to  special  points  in  the  diagnosis  of  some  of  the 
more  important  varieties — 

(1)  With  regard  to  psoas  abscess,  the  following  extract  from 
a  diagnostic  table  by  Mr.  Timothy  Holmes  may  be  studied  : 


Redu- 
cible 

Muctua- 
tion 

External 
inflamma- 
tion 

■   - 

Impulse 

on 
coughing 

Reso- 
nance 
on  per- 
cussion 

Other  chief  sj-mptoms 

Abscess : 

—  -■ 

psoas  . 

Partly 

Yes 

No 

Fre- 

None 

Evidence  of  diseased 

quently 

spine.  Swelling  in 
iliac  fossa 

glandular  . 

No 

Yes 

Yes 

No 

No 

Probably  other  in- 

flamed glands  and 
some  disease  in  the 
parts  from  which 
the  absorbents  come 

from  dis- 

No 

Yes 

Varies 

No 

No 

Pain,  involuntary  re- 

eased hip 

sistance,  or  grating 
on  passive  motion 
of  joint 

simple 

No 

Yes 

Yes 

No 

No 

Resilience  of  fluid  in 

a  limited  cavity. 
Inflammation  of 
neighbouring  skin 

Cysts  . 

No 

Yes 

No 

Very 

No 

Resilience  of  fluid  in 

seldom 

limited  cavity.  No 
surrounding  in- 

Hernia: 

flammation 

common 

Yes 

No 

No 

Yes 

If  large 

Disappears  occasion- 
ally, spontaneously, 
or  on  taxis 

incarcerated 

No 

No 

No 

Yes 

If  large 

Similar  history  at  one 

time.  Has  since  be- 
come irreducible 

strangulated 

No 

No 

No 

Not 

Occa- 

The sickness,  consti- 
pation, umbilical 
pain,  and  other 
severe  symptoms 
attendant  on  stran- 
gulation 1 

usually 

sionally 

Aneurism 

No 

Variable 

Seldom 

No 

No 

Pulsation  and  bruit 

in  most  cases  ;  affec- 
tion of  tlie  pulse  in 

the  trunk  below 

'  The  most  significant  symptom  of  strangulated  hernia  is  the  local  tensiau. 
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A  table  like  the  above  is  specially  useful  to  a  beginner,  if 
only  lie  will  take  the  trouble  to  study  it  thoroughly.  As 
experience  familiarises  the  surgeon  with  the  indirklnalitij  of 
diseases,  his  mind  ceases  to  go  through  any  elaborate  process 
of  excluding  seriatim  this,  that,  and  the  other  remote  possibility, 
and  instead  addresses  itself  directly  to  some  single  point, 
should  any  doubt  be  felt  at  all. 

It  is  more  especially  from  abscess  in  connection  with  hip 
disease  that  psoas  abscess  has  to  be  diagnosed,  and  the  chief 


Fig.  231.— Defokmity  of  Thor.\x  secondary  to  Lujibar  Caries. 
(From  Hoffa's  '  Lehrbuch.') 

distinguishing  features  are  given  in  the  above  table.  In  the 
first  place,  there  is  usually  no  semblance  of  a  sign  of  hip 
disease  present,  except  the  psoas  abscess  itself,  and  perhaps  a 
certain  amount  of  stiffness,  easily  referable  to  the  presence  of 
the  abscess.  Within  a  certain  range,  and  especially  in  the 
direction  of  flexion  and  adduction,  the  hip  is  perfectly,  pain- 
lessly, and  smoothly  mobile.  The  head  of  the  femur  may  be 
I  firmly  pressed  against  or  struck  against  the  acetabulum  with- 
•out  eliciting  pain.    In  fact,  anything  may  be  done  with  the 
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hip-joint  so  long  as  the  abscess  in  front  of  it  is  not  made 
more  tense.  If  the  abscess  be  evacuated — as  it  usually  should 
be,  with,  of  course,  strict  antiseptic  precautions— the  healthy 
state  of  the  hip  is  still  more  easily  made  out,  and  it  is  usually 
clear  that  the  pus  which  escapes  must  certainly  have  in  great 
part  come  from  above  Poupart's  ligament.  A  long  probe 
(which  should  be  introduced  with  the  greatest  gentleness) 
may  demonstrate  the  course  of  the  pus  plainly,  and  will 
sometimes  reach  the  diseased  vertebra. 

In  exceptional  cases  disease  of  the  hip-joint  and  disease 
of  the  spine  occur  simultaneously,  being  simply  two  coincident 
local  manifestations  of  the  same  tuberculous  infection. 

Spinal  abscess  has  been  known  to  present  itself  below 
Poupart's  ligament,  internal  to  the  femoral  vessels.  Hence  a 
certain  possibility  of  its  being  mistaken  for  femoral  hernia. 
When,  however,  we  reflect  upon  the  rarity  of  this  incident, 
and  upon  the  rarity  also  of  a  large  spinal  abscess  without 
other  obvious  signs  of  spinal  caries,  we  see  what  a  waste  of 
space  it  would  be  to  contrive  a  theoretical  system  for  the 
diagnosis  of  such  an  unlikely  event  as  a  combination  of  the 
two  rarities. 

In  certain  cases  the  diagnosis  between  angular  and  lateral 
curvature  may  present  a  little  difficulty,  because,  as  already 
mentioned,  in  lateral  curvature  the  spine  is  sometimes  bent 
in  an  angular  rather  than  in  the  ordinary  rounded  manner. 
In  such  cases  of  the  kind  as  I  have  met  with  the  con- 
comitants have  been  conclusive.  Also,  in  caries  as  well  as  in 
scoliosis,  the  spine  is  not  unfrequently  inclined  laterally, 
especially  in  lumbar  caries.  A  lateral  inclination  in  dorsal 
caries  is  generally  accompanied  by  a  still  more  marked  antero- 
posterior bend,  which,  with  the  presence  of  other  signs  of 
caries  and  the  absence  of  rotation,  sets  the  diagnosis  at  rest. 

Presumably,  few  surgeons  will  be  in  danger  of  mistaking 
the  vertebra  prominens  for  a  commencing  angular  curvature. 
But  in  many  healthy  normal  people  the  spinous  processes  of 
other  vertebrae,  besides  that  of  the  seventh  cervical,  are  a 
little  more  prominent  than  their  neighbours.  This  usually 
attracts  no  attention,  unless  the  patient  be  hysterical  or  suffer 
from  pain  in  the  back  or  stomach,  when  an  examination  of 
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the  spine  by  some  friend  of  the  patient's,  or  by  a  surgeon, 
leveals  the  sUght  prominence  in  question,  and  excites  a 
suspicion  of  incipient  caries.  An  examination  on  the  plan 
abeady  suggested  shows  complete  normal  flexibility  of  the 
spine.  In  hysterical  cases  there  will  be  the  characters 
described  in  the  chapter  on  '  Hysteria.' 

It  is  easy  to  imagine  an  immense  number  of  possible 
sources  of  confusion,  such  as  a  combination  of  spondylitis 
deformans  with  a  congenital  prominence  of  one  of  the  middle 
dorsal  vertebrae.  And  no  one  will  study  a  long  series  of 
cases  of  caries  of  the  spine  without  meeting  with  one  or  two 
sources  of  difficulty  of  diagnosis,  the  possibility  of  which  no 
amount  of  forethought,  experience,  or  ingenuity  could  have 
foreseen. 

Painful  affections  of  the  epigastrium  and  the  sides,  as 
well  as  of  the  back,  sometimes  give  rise  to  a  suspicion  of 
vertebral  disease,  which  suspicion  is  held  to  be  confirmed  or 
otherwise  according  as  further  examination  does  or  does  not 
bring  to  light  other  signs  of  spinal  caries. 

Peognosis  of  Spinal  Caeies 

Not  every  case  of  angular  curvature  which  comes  before 
the  surgeon  is  suffering  from  active  tuberculous  disease. 

Even  spinal  abscesses  belong  sometimes  to  the  class 
which  Paget  has  named  '  residual.'  And  an  abscess  may  so 
far  outlast  the  original  bone  disease  which  started  it  that  the 
latter  may  be  far  on  its  way  to  cicatrisation  before  the  former 
is  discovered.  The  rapidity  with  which  such  abscesses  can 
sometimes  be  cured  and  the  patient  get  about  with  a  strong, 
fairly  mobile,  and  quite  painless  spine  tends  to  prove  this. 

But  with  a  recent  or  obviously  active  case  of  Pott's 
disease  the  mind  must  be  made  up  to  persevere  with  treat- 
ment for  years — two,  three,  or  even  ten  or  more. 

Many  cases  of  spinal  caries  pursue  a  sure,  though  often 
slow,  course  to  a  fatal  termination.  The  angular  deformity 
increases,  abscess  appears,  and  signs  of  paralysis  come  on. 
The  patient  emaciates,  his  appetite  and  strength  fail,  he 
becomes  bedridden.    He  may  have  been  sent  to  bed  and 
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kept  there  from  the  first.  The  prominences  of  his  thinly 
covered  bones  become  the  site  of  pressure  sores ;  the  abscess 
bm-sts,  or  is.  opened  without  antiseptic  precautions ;  its  exten- 
sive walls  do  not  completely  collapse ;  it  becomes  a  well  of 
pus,  overflowing  rather  than 
discharging  beneath  the  dress- 
ings, septic,  and  continually 
pouring  doses  of  septic  poison 
into  the  blood  of  the  patient, 
who  now  presents  every  symp- 
tom of  hectic  fever,  high  tem- 
perature, excessive  perspiration, 
great  thirst,  anorexia,  &c.  De- 
lirium leads  through  uncon- 
sciousness to  death.  Or  at  any 
stage,  early  or  late,  of  this 
com'se  signs  of  tuberculous  in- 
fection of  other  parts  appear — 
e.g.  in  the  knee,  the  hip,  the 
elbow,  the  pleurEe,  the  perineum, 
or  the  arachnoid.  Or  a  cough 
attracts  attention  to  the  chest, 
and  the  stethoscope  tells  the 
rest.  Or  an  ominous  and  steady 
pain  in  the  head,  with  perhaps 
ptosis  and  other  signs  of  irrita- 
tion in  or  about  the  base  of  the 
brain,  excites  the  alarm  of  the 
surgeon,  to  whom  a  sad  expe- 
rience has  too  surely  taught  its 
meaning.  The  commonest  of 
all  the  fatal  intercurrent  com-  Fig.  232. — Deformity  of  Thorax 
phcations    of    spinal    caries    is      |J™^«^Upper  Dorsal  Caries. 

doubtless  tuberculosis   of  the 

lungs.  In  44  autopsies  on  patients  who  had  died  while 
suffering  from  abscess  in  connection  with  spinal  caries,  14 
are  said  to  have  shown  that  death  was  due  to  pulmonary 
phthisis  (Michel).  When  a  septic  abscess  does  not  speedily 
cause  death  from  septicaemia,  it  yet  will  often,  after  some 
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time,  produce  an  equally  fatal  amyloid  degeneration  of  the 
kidneys  and  liver. 

Or  the  case  may  stop  short  of  actual  death :  the  disease 
may  pass  away,  but  leave  terrible  permanent  effects,  such  as 
a  tremendous  hunchback  or  a  chest,  as  it  were,  crushed  down 
into  the  abdomen. 

In  some  cases  even  the  most  severe  deformity,  suppura- 
tion, and  paralysis  may  develop  with  so  little  pain  as  to 
scarcely  attract  the  sufferer's  notice.  But  fortunately,  even 
with  what  x^ractically  amounts  to  no  treatment  at  all,  many 
cases  are  spontaneously  arrested  at  some  stage  or  other  of 
the  downward  course,  and  the  patients  convalesce,  almost 
always  with  some  deformity,  but  with  little  else  to  record  the 
pre- existence  of  spinal  caries. 

And  with  suitable  treatment  the  prognosis  is  altered 
entirely.  To  arrest  the  progress  of  the  disease  and  to  restore 
the  patient  to  health  and  strength,  in  the  majority  of 
cases,  are  problems  of  which  the  surgeon  has  no  difficulty  in 
finding  a  solution.  How  they  are  solved  will  be  discussed  in 
the  section  on  Treatment. 

With  regard  to  the  prognosis  when  paralysis  has  de- 
veloped, it  is  the  reverse  of  hojDeless.  Many  such  cases 
recover  completely  the  power  of  both  motion  and  sensation. 
Others  recover  partially.  Patients  are  occasionally  seen  to 
walk  about  well  after  being  nearly  absolutely  paraplegic  for 
three  or  four  years. 

One  should  not  be  in  too  great  a  hurry  to  consider  a 
patient  finally  cured.  It  is  rather  years  than  months  which 
are  required  to  reach  a  stage  in  which  relapse  can  scarcely 
be  feared. 

Eare  cases  die  of  such  accidents  as  cervical  dislocation,  an 
abscess  openmg  into  the  trachea  or  pleura,  or  even  into  great 
vessels,  or  by  its  pressure  causing  suffocation.  Some  die 
less  suddenly  after  opening  has  taken  place  into  the  stomach, 
intestines,  or  bladder. 

The  greater  the  extent  of  the  disease,  the  greater  the  danger. 

The  remarkable  way  in  which  large  abscesses  are  occasion- 
ally, hut  not  often,  seen  to  retrograde  and  most  of  their 
contents  become  absorbed  has  been  already  referred  to. 
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It  is  sometimes  impossible  to  prevent  the  boss  from 
getting  worse  (through  anterior  cicatricial  contraction),  even 
while  the  patient  is  recovering.    It  can  only  be  removed  or 


Fig.  233. — Lujiisar  Cauies.    Cure  of  an  abscess  by  thickening  and  transforma- 
tion of  its  wall  into  fibrous  tissue.    (After  Lannelongue.) 

materially  lessened  by  operation.  To  what  extent  such 
interference  is  justifiable,  and  what  hopes  it  offers,  will  be 
discussed  in  the  section  on  Treatment. 
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Treatment  of  Spinal  Caries 

The  measures  to  be  taken  by  the  surgeon  may  be  first 
classified  mto  (1)  local  and  (2)  general. 

Before  describing  them  let  me  remind  the  reader,  as  I 
have  often  done  before  in  the  '  Index  of  Surgery,'  that  tubercle, 
like  most,  if  not  all,  infectious  diseases,  has  an  unquestionable 
tendency  to  ultimate  recovery.  And  this  result  occasionally 
happ'ens  under  all  kinds  of  general  conditions,  perhaps  in 
spite  of  them.  But  too  often  the  organs  affected  are  so  vital 
that  the  owner  cannot  survive  that  destruction  which  is  a 
usual  event  as  regards  the  particular  locality  infected.  Or 
his  powers  fail  to  last  out  the  long  time  required  for  spon- 
taneous cure  of  tubercle  of  organs  not  vital.  If  recovery 
take  place,  whatever  treatment  the  patient  is  undergoing  at 
the  time  is  said  to  have  cured  him.  If  he  has  been  in  bed, 
general  rest  gets  the  credit ;  if  he  has  been  getting  about, 
exercise  may  be  thanked.  In  the  same  way  comes  the  turn 
of  plaster  of  Paris,  of  metal  apparatus,  of  setons,  cauterisa- 
tions, pure  dry  air,  &c.  Fashion  rules  to  some  extent  in 
these  modes  of  treatment ;  but,  simultaneously,  there  have 
always  been,  for  a  century  at  least,  authorities  who  loudly 
praised  one  and  denounced  the  others,  or  such  of  the 
others  as  were  then  known.  Time  changed  the  fashions, 
sent  them  out,  and  once  in  a  while  brought  them  in  again  ; 
and  while  he  thus  amused  himself,  it  was  this  old  but  not 
altogether  unkindly  enemy  who  was  slyly  effecting  most  of 
the  cures  himself.  Without  time  none  of  the  boastful  reme- 
dies were  effectual,  and  with  time  all  have  been,  in  many 
instances,  seen  to  be,  if  not  superfluous,  at  least  non- 
essential. 

There  are  numbers  of  middle-aged,  and  not  a  few  3'Oung 
persons,  quite  convalesced  from  caries  of  the  spine  who  have 
never  been  submitted  to  any  but  a  nominal  treatment,  and 
some  may  be  met  with  who  did  not  get  even  that. 

These  considerations  are  not  to  lead  us  to  be  supine. 
Nature  needs  all  the  help  we  can  give  her  in  battling  with 
the  disease  in  question.     But  when  we  read  praises  of 
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this  or  that  method,  let  us  listen  critically,  and  remember 
how  many  good  men,  from  Pott  himself  downwards,  have 
been  misled  into  vain  aggrandisement  of  their  own  methods 
and  despite  of  those  of  others. 

Local  Treatment. — In  the  vast  majority  of  cases  the 
indications  are  to  secm^e  fixation  and  extension.  In  some 
fixation  alone,  and  in  others  extension  alone,  is  attainable. 

Direct  operative  treatment,  in  the  shape  of  excision  or 
erasion,  is  rarely  indicated,  because,  by  present  methods,  it 
can  so  seldom  be  thorough,  and  excision  or  erasion  of  tuber- 
culous parts  should  as  a  rule  be  effected  completely  or  not 
at  all.   I  shall  therefore  discuss  non-o^jerative  treatment  first. 

The  local  treatment  of  complications,  such,  for  example,  as 
abscess,  is  special,  and  must  be  dealt  with  separately. 

Local  fixation  and  extension  can  be  effected  only  by  local 
appliances.  There  are  surgeons  who  are  content  to  keep 
their  spinal  cases  in  bed,  on  their  backs,  without  any  form  of 
local  appliance.  I  do  not  know  one  of  these  who  would  treat 
diseased  knees  and  hips  in  the  same  way.  Yet  the  spine  is 
as  mobile  as  the  lower  extremity. 

Wliether  the  'patient  is  in  bed  or  not,  the  diseased  segment  of 
Ms  spine  should,  if  possible,  he  fixed  and  extended. 

To  effect  these  objects  we  have  at  our  disposal — 

1.  Weight  (or  elastic)  extensions. 

2.  Sand-bags  and  cushions. 

3.  Jackets  of  plaster  of  Paris. 

4.  Jackets  of  such  plastic  materials  as  poroplastic  felt, 
leather,  &c. 

5.  Stays  of  steel. 

6-  Stays  of  whalebone  and  light  materials  in  general. 

7.  Steel  splints. 

8.  The  jury-mast. 

9.  Various  special  contrivances,  such  as  trough-like  splints 
of  wire,  inflated  collars,  &c. 

The  indications  for  keeping  a  patient  in  bed  or  allowing 
him  to  rise  and  get  about  will  be  discussed  hereafter.  But 
some  patients  :si\]HT  he  confined  to  bed.  IIoiv  are  they  to  be  fixed 
and  extended  ? 

In  a  large  number  of  cases  the  jDlaster-of-Paris  jacket  is 
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as  much  the  best  appHance  for  patients  recumbent  as  for 
patients  getting  about.  In  fact  many,  especially  paralytic 
cases,  are,  by  the  proper  use  of  the  plaster-of-Paris  jacket, 


Fig.  234.— Double  Thomas's  Hip-splint  for  Spinal  Cases,  as  made  bt 
Messes.  Keohne  and  Sesemann. 

with  great  and  striking  rapidity  transferred  from  the  category 
of  bedridden  to  that  of  ambulatory  patients. 

But  under  some  circumstances  it  is  difficult,  if  not  im- 
possible, to  use  the  plaster  jacket  successfully  with  patients 
confined  to  bed,  viz. : — 

1.  When  they  are  very  emaciated,  and  especially  when 
they  have  also  a  very  prominent  and  angular  boss.  The 
tendency  is  then  great  for  pressure  sores  to  form  on  the  sharp 
Tjony  projections  covered  by  skin  only. 

2.  When  the  jacket  covers  the  openings  of  abscesses  or 
mouths  of  sinuses  which  discharge  freely  and  require  frequent 
changes  of  dressings. 

Neither  of  these  two  contra-indications  is  absolute,  and 
we  must  beware  of  usmg  them  as  excuses  to  enable  us  to 
avoid  the  small  amount  of  extra  trouble  by  which  the  difficulties 
can  often  be  met  and  surmounted. 

3.  The  seat  of  disease  may  be  in  the  cervical  region,  or 
so  high  up  in  the  dorsal  that  a  plaster  jacket  does  not 
control  it. 

Even  then  the  plaster  jacket  may  be  the  best  means  of 
fixing  the  lower  portion  of  the  metal  splint  employed  to  fix 
and  extend  the  head. 

Jackets  of  poroplastic  differ  only  from  those  of  plaster  of 
Paris  in  being  a  little  more  expensive  to  the  patient  and  a 
good  deal  less  expensive  of  time  to  the  surgeon ;  but  the 
latter  must  not  expect  an  instrument-maker  to  produce  a 
poroplastic  jacket  which  will  fit  as  well  as  a  plaster-of-Paris 
case  made  by  himself,  unless  a  cast  is  taken.  To  take  a  cast 
is  nearly  as  much  trouble  as  to  make  a  plaster  jacket. 
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I  have  repeatedly  seen  poroplastic  jackets  made  and 
applied  by  instrument-makers,  and  turned  out  as  good  fits, 
into  some  parts  of  which  the  blade  of  a  penknife  could  be 
thrust  in  perpendicularly  up  to  the  hilt  without  touching  the 
patient's  skin. 

If  the  surgeon  wishes  to  do  justice  to  poroplastic,  he  must 
apply  the  jacket  himself.  Minute  directions  will  be  found 
further  on. 

Leather  jackets  are  expensive  and  deficient  in  rigidity. 
They  are  often  strengthened  with  steel.  Then  they  are  more 
expensive  and  fit  worse. 

With  regard  to  spinal  appliances  consisting  of  steel  or 
iron  pelvic  girdles,  lateral  or  posterior  uprights,  axillary 
crutches  or  straps,  plates  to  give  pressure  or  support  on  or 
near  the  boss,  whether  they  have  single  or  multiple  screw 
actions  or  spring  actions,  or  are  simply  intended  to  be  passive, 
they  are  costly,  pretentious,  and  inefficient. 

They  are  naturally  praised  highly  by  the  appliance-makers, 
and  by  surgeons  who  have  invented  or  imagine  they  have 
invented  new  forms  of  them.  How  far  these  gentlemen  are 
qualified  to  judge  between  such  contrivances  and  the  plaster- 
of-Paris  jacket  will  be  seen  clearly  by  the  reader  when  their 
criticisms  on  the  latter  are  dealt  with  in  future  paragraphs. 

It  must  he  obvious  lioiv  much  more  difficult  it  is  to  make  a 
steel  ap2)liance  Jit  ivitli  absolute  accuracy  than  a  plastic  one  tvhich 
the  su/rgeon  ivith  his  oivn  hands,  or  a  skilled  assistant,  moulds 
directly  on  the  patient's  form.  Secondly,  steel  corsets,  stays, 
and  splints  have  nothing  like  the  extensive  and  complete  hold 
of  the  body,  either  above  or  below  the  seat  of  caries,  which 
the  plaster  jacket  has,  when  applied  to  a  suitable  case. 
Thirdly,  the  patient  evades  the  action  of  axillary  crutches  by 
raising  his  shoulders. 

Nothing  is  here  said  about  comparative  expense,  because 
that  is  not  always  a  consideration.  Moreover,  the  application 
of  the  plaster  jacket  takes  up  a  good  deal  of  the  surgeon's 
time,  which,  of  course,  has  to  be  paid  for  by  patients  who  can 
afford  to  do  so. 

In  writing  on  lateral  curvature  I  have  stated  how  I  have 
frequently,  by  direct  measurements,  shown  how  powerless  steel 
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instruments  by  the  best  makers,  superintended  by  experienced 
orthoptedic  surgeons,  are  to  do  what  their  screws  and  keys 
and  plates  and  pads  are  said  to  do. 

Stays  of  whalebone  and  canvas  are  often  recommended 
for  use  during  convalescence.  I  think  they  are  usually  quite 
ineffectual ;  that  they  are  needless  if  the  patient  is  really 
convalescent,  and  dangerous  if  he  is  not  so,  because  then  the 
parents  may  be  misled  by  the  sham  treatment  into  postponing 
calling  the  surgeon's  attention  to  the  prematureness  of  the 
diagnosis  of  convalescence. 

It  must  not  be  supposed  that  I  deny  all  beneficial  action 
to  such  apparatus  as  Taylor's  sphnt,  or  as  Chance's  or  Baker's 

stays,  or  the  more  recent  instruments 
of  Lannelongue. 

What  I  may  say  with  emphasis  is, 
that  they  are  comioaratively  inferior, 
and  that  their  inferiority  is  so  decided 
that  they  ought  seldom  to  be  em- 
ployed. 

Jury-masts  are  not  adapted  for 
use  in  bed.  On  the  other  hand, 
trough-like  appliances  of  different 
kinds  may  be  very  useful. 

A  simple  and  inexpensive  contriv- 
ance to  support  the  head  and  steady 
the  neck  in  cases  of  cervical  and 
cervico-dorsal  caries  is  the  following. 
It  has  also  the  advantage  of  acting 
effectively  in  both  the  upright  and 
Fig.  235. —  Head  Suppoet  the  recumbent  positions,  whereas  the 

FOE  Cervical  Caries.  -,•  ■  ,  in 

ordmary  jury-mast  and  collar  are 
useless,  and  even  in  the  way  when  the  patient  lies  down.  In 
fig.  235  it  is  represented  as  combined  with  a  plaster-of-Paris 
jacket,  but  it  can  be  easily  fixed  to  a  j)oroplastic  one  or  to 
orthopEedic  stays.  It  resembles  the  ordinary  jury-mast  from 
the  nape  of  the  neck  downwards,  but  above  that  point,  in- 
stead of  arching  up  over  the  top  of  the  head,  it  stops  short  at 
the  occiput,  and  gives  off  on  each  side  two  arms,  one  passing 
forwards  above  the  ear  towards  the  forehead,  the  other  pass- 
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ing  forwards  and  downwards,  and  so  curved  on  itself  that  it 
grasps  and  supports  the  chin  and  lower  jaw,  nearly  meeting 
its  fellow  of  the  opposite  side. 

This  splint  is  made  of  the  same  soft  iron  as  Thomas's  hip- 
splint,  but  of  course  lighter,  and  is  leather-covered  and 
padded  where  it  touches  the  head  and  lower  jaw. 

The  intention  is  to  imitate  the  steadying  and  supporting 
action  of  a  person  standing  behind  the  little  patient  and 


grasping  his  head,  with  the  two  hands  placed  one  over  each 
ear  (fig.  236). 

This  apphance  has  one  drawback  :  it  is  rather  trouble- 
some to  fit.  The  instrument-maker  must  attend  particularly 
to  the  set  and  curve  of  the  jaw-pieces  ;  and  the  surgeon  also, 
if  he  fit  the  appliance  to  a  plaster  case  or  a  felt  jacket. 

The  addition  to  the  instrument  of  joints  worked  by  a  key 
would  make  the  process  of  fitting  easier,  but  of  course  add 
to  the  expense. 

The  chapter  next  after  the  present,  on  the  appHcation  of 
plaster-of-Paris  jackets,  felt  jackets,  jury-mast,  &c.,  apphes  to 
both  angular  and  lateral  curvatures.  It  was  written  some 
years  ago,  when  I  was  regularly  applying  every  week,  with  my 
own  hands,  many  more  jackets  than  I  now  have  time  to  do  ; 
and  I  feel  that  I  might  rather  spoil  than  improve  it  by  re- 
writing it. 


Fig.  236. 
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That  method  of  securing  local  rest  which  excels  all  others 
is,  in  my  opinion,  and  in  the  opinion  of  the  great  majority  of 
the  surgeons  who  have  given  it  an  extensive  trial,  whether  in 
these  islands  or  on  the  Continent,'  the  application  of  a  jacket 
of  plaster  of  Paris  carefully  moulded  to  the  body  from  the 
armpits  down  to  below  the  iliac  crests.  Such  a  jacket  has,  of 
course,  little  or  no  effect  on  that  considerable  minority  of 
cases  of  angular  curvature  in  which  the  disease  is  localised 
in  the  cervical  and  highest  dorsal  vertebras.  For  these  a 
special  arrangement  is  necessary,  such  as  that  just  described. 

In  writing  of  '  Scoliosis '  I  have  explained  the  secret  of  the 
matchless  effectiveness  of  the  plaster  jacket,  and  especially 
pointed  out  how  the  perfection  of  its  fit  and  its  rigidity  (when 
properly  made)  enable  it  so  to  seize  every  j^oint  cVappui 
beneath  it  that,  in  spite  of  the  ceaseless  movements  of 
respiration  and  the  changes  in  shape  due  to  digestion,  it  will 
keep  the  spine  extended  month  after  month.  If  it  can  thus 
keep  up  extension,  it  can  still  more  certainly  prevent  move- 
ment, that  is  to  say,  secure  rest. 

Next  in  efficiency  to  the  plaster  jacket  comes  the  jacket 
of  poroplastic  felt.  In  shape  the  two  are  identical,  making 
allowance  for  the  fact  that  it  is  not  possible  always  to  secure 
so  perfect  a  fit  when  working  in  a  material  like  the  poro- 
plastic felt  as  when  working  with  plaster  of  Paris,  a  substance 
which  can  with  ease  be  moulded  into  exact  casts  of  objects 
almost  microscopic.  Still,  the  art  of  the  manipulation  of 
poroplastic  felt  has  now  reached  a  degree  of  perfection  which 
makes  it,  for  an  immense  number  of  cases,  as  practically 
effective  as  plaster  of  Paris. 

It  is  the  universal  custom  to  contrast  plaster-of-Paris 
with  felt  jackets  and  appliances  of  steel  and  leather,  on  the 
ground  that  plaster-of-Paris  jackets  are  immovable,  while 
felt,  leather,  and  steel  apparatus  are  readily  removed  and  re- 
applied. In  actual  truth  this  contrast  does  not  exist.  As  will 
be  shown  in  Chapter  XVIII,  and  by  ways  which  have  been 
published  years  ago,  one  by  Professor  Sayre  and  the  other  by 

'  See,  for  example,  the  debates  on  tlie  subject  at  the  International  IMedical 
Congress,  1881,  at  the  German  Congress  of  Surgeons  (Berlin),  1884,  and  at  the 
British  Medical  Association  (Belfast),  1884. 
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myself,'  the  plaster-of-Paris  jacket  can  be  made  as  easily 
removable  and  re-applicable  as  a  laced  boot.  And,  on  the 
other  hand,  by  means  of  small  rivets  the  poroplastic  felt 
jacket  can  be  made  as  immovable  as  a  new  plaster  jacket. 

The  immovability  of  the  plaster  jacket  (so  long  as  it 
remains  uncut)  is  a  property  of  the  greatest  value,  which  in 
the  treatment  of  spinal  caries  must  not  be  hastily  sacrificed 
to  any  consideration  of  cleanliness  or  comfort,  whether  real  or 
fancied.  If  the  deadly  character  of  the  disease  be  considered, 
it  would  seem  as  reasonable  to  give  first-cla.ss  importance 
to  such  considerations  as  it  would  be  for  a  military  officer  to 
be  more  anxious  about  his  men  having  soap  in  their  knap- 
sacks than  ammunition  in  their  belts. 

With  regard  to  the  objections  which  have  been  offered  to 
the  plaster  jacket,  some  have  been  dealt  with  in  treating  of 
scoliosis ;  those  which  specially  belong  to  the  plaster  jacket 
when  used  as  an  immovable  splint  have  been  left  to  be  dealt 
with  here.  They  are,  in  the  main,  the  alleged  dirtiness,  and 
the  pretended  difficulty  of  detecting  serious  evils  going  on 
beneath  it,  such  as  the  formation  of  pressure  sores  and  of 
abscesses. 

First,  with  regard  to  dirtiness.  The  plaster  jacket  is 
only  dirty  with  dirty  people,  and  where  is  the  orthopaedic 
appliance  which  will  make  dirty  people  clean  ?  If  the  patient 
(or  his  mother  or  nurse,  if  he  be  a  child)  will  take  the  trouble 
to  keep  a  cotton  or  linen  chemise  or  two  pocket-handkerchiefs 
next  his  skin,  beneath  the  plaster  jacket  and  jersey,  and  to 
change  them  frequently,  a  great  deal  will  be  done  for  comfort 
and  cleanliness.  Full  details  about  this  are  given  in  Chapter 
XVIII.  Not  only  the  linen  beneath,  hut  also  that  over 
the  plaster  jacket,  should  be  kept  clean,  and  changed  with 
reasonable  frequency.  Then  the  jacket  will  look  clean  as  well 
as  be  clean.  If  the  perspiration  of  the  patient's  armpits 
smell,  they  should  be  sponged  daily  with  very  hot  water,  and 
then  carefully  dried.  Just  before  the  soiled  chemise  or  hand- 
kerchiefs are  removed  from  beneath  the  jacket  they  should 
be  vigorously  seesawed  up  and  down ;  or  a  narrow  strip  of 
rough  towel  can  be  similarly  used. 

'  Trans.  Internatl.  Med.  Congress,  1881.    See  also  Chap.  XVIII. 
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At  any  time  the  jacket  may  be  easily  cut  down  in  front, 
taken  off,  replaced,  and  refixed  after  the  patient  has  been 
bathed ;  but  the  more  rarely  this  is  done,  the  better.  I 
repeat  that  the  patient's  friends  and  medical  attendant  cannot 
too  strongly  imbue  themselves  with  the  idea  that  they  have 
to  deal  with  a  very  terrible,  life-destroying,  ligure-spoiling, 
happiness-undermining  disease,  in  fighting  against  which 
Eesthetic  namby-pambyness  is  out  of  place,  and  a  little  fussi- 
ness  on  their  part  may  qualify  them  to  rank  with  the  widow 
Muggeridge,  who  in  Douglas  Jerrold's  parable  is  said  to  have 
washed  her  husband  to  death. 

Next,  with  respect  to  the  alleged  difficulty  of  detecting 
what  is  going  on  beneath  the  jacket,  it  may,  in  the  first  iDlace, 
be  said  that  it  is  better  that  there  should  be  nothing  to  detect 
than  that  there  should  be  any  particular  ease  in  detecting  it. 
If,  for  the  pleasure  and  profit  of  preventing  spinal  abscess  in, 
say,  two  cases,  I  have  to  leave  it  undetected  for  a  short  time 
in  a  third,  I  shall  consider  that  I  have  made  a  very  good 
bargain.  But  there  is  no  such  price  to  pay.  What  surgeon 
is  there  who  is  always  palpating  the  abdomen  on  the  off- 
chance  of  discovering  a  spinal  abscess,  even  if  his  patient  does 
not  wear  a  Sayre's  jacket  ?  And  as  for  lumbar  abscess,  which 
more  speedily  manifests  itself  to  the  eye  than  does  suppuration 
in  the  abdomen,  how  much  harm  is  a  patient  likely  to  suffer, 
even  if  it  should  go  unnoticed  for  a  month  or  two  ? 

It  will  not  be  forgotten  that  the  plaster-of-Paris  and  poro- 
plastic  jackets  secure  local  rest  in  two  ways — first,  by  fixation  ; 
and,  secondly,  by  extension.  The  amount  of  the  latter  obtain- 
able in  many  cases  of  angular  curvature  is  often  apparently 
extraordinary,  and  really  not  inconsiderable. 

By  real  extension  I  mean  the  actual  separation  of  diseased 
surfaces,  indicated  by  the  opening  out  of  the  angle  of  an  angu- 
lar curvature.  At  the  International  Congress  of  1881,  Mr. 
Edmund  Owen  spoke  warmly  of  the  barbarity  and  danger  of 
attempting  to  effect  this ;  and  the  reply  made  by  Professor 
Sayre  consisted  mainly  of  a  fierce  denunciation  of  v.  Langen- 
beck,  of  Berlin,  for  suspending  patients  under  anaesthesia. 
Let  us  descend  from  the  empyrean  heights  of  eloquence  to 
the  dead-level  of  commonplace  fact. 
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Whoever  will  take  the  trouble  to  apply  a  strip  of  lead  to 
the  spine  of  a  recent  or  progressive  case  of  angular  curvature, 
while  the  patient  is  being  suspended  as  if  for  the  application 
of  a  Sayre's  jacket,  will  frequently,  if  not  constantly,  find  the 
angle  of  the  angular  curvature  perceptibly  opened  oat.  I  am 
assuming  that  the  suspension  is  gentle  and  moderate— in  fact 
of  a  character  rather  pleasant  to  the  patient  than  otherwise. 
It  is  only  the  commonest  justice  to  Professor  Sayre  to  say 
that  no  other  kind  of  suspension  has  ever  been  recommended 
by  him. 

Therefore,  in  the  living  subject,  even  gentle  suspension 
really  does  separate  the  diseased  surfaces  and  more  or  less 
open  out  the  angle  itself. 

But,  of  the  apparent  extension  effected  by  suspension  and 
the  application  of  the  jacket,  the  greater  part  takes  effect  in 
the  parts  of  the  spine  above  and  below  the  seat  of  disease. 

If  the  treatment  of  caries  of  the  spine  be  considered  from 
an  historical  point  of  view,  counter -irritation  will  be  found  to 
occupy  a  position  scarcely  secondary  to  that  of  rest.  Indeed, 
there  have  been  times  when  the  question  of  the  treatment  of 
this  disease  was  mainly  one  of  what  particular  form  counter- 
u-ritation  should  assume  ;  whether,  e.g.,  the  moxa  or  the  hot 
iron  was  preferable. 

The  more  severe  counter-irritants  have  long  almost  en- 
tirely given  way  to  such  milder  applications  as  tincture  of 
iodine.  But  the  former  really  appear  to  have  done  much  good 
in  many  cases.  They  must  also  have  frequently  failed. 
About  the  year  1880  I  had  under  my  care  a  child  with  very 
severe  lumbar  caries  and  psoas  abscess.  A  few  years  before 
the  actual  cautery  had  been  used  pretty  freely  along  each  side 
of  the  lumbar  spine  by  an  eminent  provincial  surgeon  well 
known  for  his  faith  in  counter-irritation.  Only  a  year  or  two 
before  this,  I  remember  Mr.  Holden  being  under  the  impression 
that  the  recovery  of  a  case  of  spinal  caries  under  his  care  was 
due  to  an  issue  established,  I  believe,  by  the  '  moxa,' 

These  counter-irritants  were  believed  to  be  capable  of 
causing  the  resolution  of  spinal  abscesses. 

They  have  all,  however,  almost  entirely  given  place  to  the 
treatment 'by  local  and  general  rest,  and,  in  the  case  of 
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abscess,  to  treatment  on  the  principles  I  shall  enunciate  pre- 
sently. Corsets  interfere  with  the  use  of  counter-irritants, 
because,  even  if  the  former  are  removable,  the  latter  tend  to 
make  the  skin  beneath  them  too  sore  to  bear  pressure. 

The  Treatment  of  Abscess  due  to  Sjmial  Caries. — Wlien 
a  spinal  abscess  is  discovered,  it  should  be  operated  on. 
Possible  exceptions  to  this  rule  are  small  abscesses  so  deeply 
seated  that  they  are  only  discoverable  by  a  very  careful 
search  for  deep  fluctuation  in  the  abdomen.  Unless  the 
surgeon  is  very  experienced  in  antiseptics,  and  in  a  position 
to  superintend  all  the  after-dressings  himself,  at  least  during 
the  first  month,  he  had  better  not  be  in  a  hurry  to  dissect 
down  to  and  freely  open  such  cases.  Very  few  junior  house- 
surgeons,  and  still  fewer  dressers,  have  had  practice  enough  to 
perform  the  repeated  dressings  which  may  prove  necessary 
without,  sooner  or  later,  permitting  the  antiseptic  precautions 
to  break  down.  Then  a  septic  sinus  may  result,  which  is  not 
only  an  evil  itself,  but  also  makes  difficult  or  altogether  prevents 
the  wearing  of  a  good  plaster-of-Paris  jacket,  and  even  results 
in  more  abscesses. 

But  all  abscesses  of  such  a  size  as,  for  example,  a  psoas 
abscess,  which  has  reached  to  or  near  Poupart's  ligament, 
should  be  emptied  without  delay.^ 

Open  them  freely ;  scrape  out  the  lining  tubercular  mem- 
brane, only  using  a  sharp  spoon  when  a  blunt  spoon  fails  to 
remove  it  properly  ;  wash  out  (by  sponging  and  syringing)  the 
cavity  with  warm  sublimate  solution  1  :  2,000  (1:1,000  diluted 
with  hot  boiled  water  to  a  temperature  of  100°) ;  try  to  dis- 
cover, and  treat  in  the  same  way,  any  diverticula  which  may 
exist ;  and  make  one  or  more  counter-openings  to  favour  the 
operative  procedures  (and  after -drainage,  if  needed).  Should 
a  sequestrum  be  discovered,  it  will  of  course  be  removed. 

'  The  instruments  which  should  be  prepared,  although  they  are  not  allrequh'ed 
in  every  case,  are — a  scalpel,  two  pairs  of  dressing  forceps,  at  least  eight  or  ten 
of  compression  forceps,  polypus  forceps,  director,  long  flexible  probe,  retractors, 
sharp  and  blunt  spoons,  long  sequestrum  forceps,  curved  and  straight  needles, 
needle-holder,  fine  catgut  (green,  chromicised),  silkworm  gut,  drainage 
tubing  of  different  sizes,  two  or  three  asepticised  safety-pins,  a  Higginson's 
syringe  and  a  glass  syringe  for  injecting  iodoform  solution  ;  as  well  as  steriliser, 
carbonate  of  soda,  carbolic  lotion  (1  :  20),  sublimate  solution  (1  :  2,000),  iodoform 
crystals,  iodoform  gauze  (20  per  cent.),  and  abundance  of  absorbent  dressings. 
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Generall.y,  just  before  covering  up  with  the  dressings,  I 
pass  a  long  drainage-tube  as  deeply  as  I  can,  down  to  the 
carious  vertebra3,  if  possible,  and  inject  through  it  2  or  3 
drachms  of  a  concentrated  solution  of  iodoform  in  ether.  By 
this  means,  if  the  abscess  cavity  is  empty  of  pus  and  of  lotion, 
a  layer  of  iodoform  will  be  deposited  on  its  walls ;  and  I  think 
the  boiling  of  the  ether,  caused  by  the  heat  of  the  patient's 


Fig.  237.  —  Lumbo-saceal  Caeies  ; 
sacho-coccyoeal  changes  ;  seques- 
TRA   OF    THE    FlEST  SacEAL  VeETE- 

BEA.    (After  Lannelongue.) 


Fig.  238.— Ldmbar  Cabies.  Laege 
Cavity  involving  two  Veetebeal 
Bodies  and  containing  Free  Se- 
questea.    (After  Lannelongue.) 


body,  favours  its  reaching  the  recesses  and  crannies  of  the 
abscess.  I  prefer  an  ethereal  to  an  oily  or  glycerine  solution 
of  iodoform,  for  the  purpose  in  question. 

But  the  injection  must  be  effected  with  certain  precau- 
tions, or  the  pungency  of  the  ethereal  solution  of  iodoform 
will  temporarily  almost  blind  the  surgeon  and  his  assistants. 
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The  ethereal  solution  should  be  freshly  made ;  the  dressings 
should  be  absolutely  ready,  and  they  should  be  at  hand  and 
applied  the  instant  after  the  injection  has  been  given. 

Although  never  in  the  treatment  of  spinal  cases,  once  or 
twice  after  injecting  this  ethereal  solution  into  tuberculous 
joints,  that  part  of  the  solution  which  overflowed  the  skin  has 
excited  an  eczematous  inflammation  ;  and  once,  in  a  patient  of 
Dr.  Campbell  Pope's  and  mine  who  had  a  curiously  strong 
idiosyncrasy,  and  who  had  had  iodoform  eczema  previously,  a 
cutaneous  slough  was  formed.  It  was,  however,  very  super- 
jficial,  and  did  not  affect  the  joint  or  retard  the  case. 

The  reason  why  it  is  best  to  use  a  solution  which  has 
been  recently  prepared  is  that  solutions  which  are  old 
seem  to  undergo  some  change  and  increase  in  irritating 
powers. 

Where  iodoform  crystals  can  be  placed  solutions  are 
needless. 

The  dressings  are — (1),  next  the  wound,  a  square  piece  of 
iodoform  gauze  (about  20  per  cent.)  of  eight  or  ten  folds, 
moistened  with  1  :  2,000  sublimate  solution,  and  about 
twice  the  length  of  the  wound  beneath  it.  A  single  layer 
of  the  gauze  should  be  cut  away  from  the  rest  and  x^laced 
next  the  wound,  a  plan  which  I  owe  to  Mr.  Cecil  Banting. 
This  will  facilitate  the  painless  removal  of  the  whole.  (2)  One 
or  more  pads  of  sublimated  wood-wool,  sewn  up  in  sublimate 
gauze  bags  and  flattened  out  with  a  rolling-pin  kept  for  the 
purpose,  as  in  Macewen's  wards.  (3)  A  thick  layer  of  salicylic 
wool.  The  total  thickness  of  the  dressings  should  be  at  least 
an  inch  and  a  half,  and,  where  much  discharge  is  expected, 
even  more.  The  greatest  extent  of  the  dressings  should  be  in 
the  direction  in  which  gravity  is  likely  to  draw  the  discharges, 
i.e.  towards  the  back  ;  but  the  dressings  must  be  very  snug  in 
the  fold  of  the  groin.  The  bandaging  should  be  particularly 
careful,  even,  and  firm,  and  strips  of  strapping  should  be  freely 
used  here  and  there,  between  and  over  the  bandages,  to  bind 
them  together,  keep  them  in  place,  and  increase  the  general 
snugness.  With  these  and  wood-wool  pads,  properly  managed, 
and  salicylic  wool  used  here  and  there,  rather  for  its  physical 
than  for  its  '  antiseptic  '  properties,  india-rubber  bandages  are 
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needless.  Iodoform  gauze  should  be  kept  in  1  :  20  carbolic 
lotion.  This  lotion  is  washed  out  by  the  1  :  2,000  sublimate 
solution. 

Soon  after  antiseptic  surgery  had  made  it  safe  to  open 
spinal  abscesses  surgeons  ceased  to  be  content  to  merely  let 
out  the  pus  of  a  psoas  abscess  at  any  spot,  however  distant 
from  the  prime  disease  it  might  chance  to  present  itself. 
Fu-st,  Lister  went  above  Poupart's  ligament ;  next,  Chavasse 
went  a  little  higher,  getting  at  the  abscess  in  the  ihac  fossa  by 
an  incision  somewhat  similar  to  that  by  which  the  external 
iliac  artery  is  tied.  The  next  step  was  to  open  the  abscess  at 
or  near  its  source  by  a  lumbar  incision.  This  was  taken  by 
Dr.  Macewen,  Mr.  Treves,  and  myself,  working  independently, 
and  very  likely  by  others  ;  but  the  attention  of  the  profession 
was  first  called  to  it  by  Mr.  Treves,  at  a  meeting  of  the  EoyaL 
Medical  and  Chirurgical  Society,  in  January  1884.  An  inter- 
esting discussion  followed,  and  in  it  I  took  the  opportunity 
of  relating  my  own  cases. 

My  own  object  in  operating  was  not  merely  to  drain  the 
abscess  cavity  at  a  point  as  near  as  possible  to  the  seat  of 
caries,  but  also  to  bring  into  as  thorough  a  contact  with  it  as 
possible  iodoform,  in  whose  specific  action  on  tuberculous 
disease  I  thoroughly  believe.  At  the  same  time,  if  it  turned 
out  to  be  possible  to  safely  scrape  a  carious  surface  or  to 
remove  a  loose  sequestrum,  so  much  the  better.  My  first  case 
turned  out  to  be  merely  one  of  caries  of  a  transverse  process, 
which  I  was  able  to  thoroughly  scrape.  In  none  of  the  others 
did  I  meet  with  sequestra  of  size  larger  than  microscopic^ 
Small  sequestra  occasionally  occur  in  connection  with  spinal 
caries,  and  may  be  discharged  or  extracted.  Large  ones  are 
very  unusual.  Both  small  and  large  are  too  rare  to  be  either 
expected  or  counted  on.  The  lumbar  operation  usually 
enables  the  surgeon  to  examine  with  his  finger  the  bodies  of 
the  lumbar  vertebrae,  and,  under  certain  circumstances,  the 
last  dorsal,  of  course  on  the  side  towards  the  operation  wound. 
I  hope  I  shall  not  be  misunderstood  when  writing  of  scraping 
a  carious  spine.  One  is  not  likely  to  forget  the  existence 
of  the  aorta,  the  spinal  cord,  cauda  equina,  and  a  few  other 
structures. 
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The  Lumbar  Oi)eration  to  give  access  to  the  Bodies  of 
Diseased  Vertehrce. — If  a  large  abscess  exist,whether  it  present 
in  the  lumbar  or  inguinal  region,  the  proceeding  is  simplified. 
But  the  surgeon  must  not  expect  that,  as  soon  as  he  has 
opened  a  lumbar  abscess  which  has  come  near  the  surface,  all 
he  will  have  to  do  in  order  to  examine  the  vertebral  bodies 
will  be  to  pass  in  his  finger  and  move  it  about  in  a  spacious 
cavity.  On  the  contrary,  he  will  probably  first  enter  a  kind 
of  superficial  antechamber,  communicating  with  the  deep  ante- 
or  para-vertebral  part  of  the  abscess  by  a  constricted  passage 
through  the  quadratus  lumborum,  or  through  the  lateral 
and  anterior  muscles.  He  will,  therefore,  have  to  make  a  free 
incision  into  this  '  antechamber,'  and,  after  clearing  it  out, 
find  the  passage  through  the  muscle.  This  passage,  again, 
will  have  to  be  enlarged  upwards  and  downwards,  in  order 
not  only  to  admit  the  finger,  but  to  allow  it  room  to  move 
about  freely  and  exercise  its  tactile  functions. 

With  regard  to  the  length  of  the  incisions,  the  super- 
ficial one  should  be  about  4  inches,  or  as  much  larger  as 
may  prove  convenient;  the  deep  one  should  be  much  shorter. 
In  enlarging  it,  the  immediate  neighbourhood  of  the  last  rib 
should  be  avoided,  as  the  pleura  comes  down  to  and  even 
beyond  it,  and  might  easily  be  wounded.  This  direction 
would  be  by  no  means  easy  to  follow  in  some  cases,  in 
consequence  of  the  close  approximation  of  the  rib  to  the 
ilium,  which  is  occasionally  found.  On  the  other  hand,  the 
deep  incision  may  be  lengthened  right  down  to  and  along 
the  iliac  crest. 

The  line  of  incision  should  be  along  the  outer  border  of  the 
sacro-lumbalis,  and  afterwards  forward  above  the  iliac  crest. 

A  little  trouble  is  to  be  expected  from  haemorrhage,  and 
the  deeper  dissection  must  be  carefully  and  watchfully  con- 
ducted. The  lumbar  arteries  proceed  outwards,  in  lines 
alternating  with  the  transverse  processes ;  and  they  are  some- 
times vessels  of  considerable  size.  If  divided,  they  must  be 
thoroughly  secured.  It  would  never  do  to  run  the  risk  of 
recurrent  hsemorrhage  from  them  into  a  large  abscess  cavity. 
A  good  light  is  essential. 

If  the  abscess  has  been  already  opened  in  the  iliac  region, 
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a  long  director  or  probe  must  be  very  gently  pcassed  upwards 
and  backwards  along  the  abscess  track  towards  the  spine. 
The  carious  bone  may  be  sometimes  reached  and  felt ;  but 
that  does  not  matter.  The  probe  itself  cannot  always  be 
easily  felt  from  the  loin,  even  where  the  superficial  part  of  the 
lumbar  wound  has  been  made.  The  probe  usually  passes 
inwards,  as  it  were,  under  cover  of  the  transverse  processes, 
and,  of  course,  lies  in  the  deepest  part  of  the  abscess.  If 
difficulty  be  found  in  getting  a  long  probe  from  the  groin  to 
the  lumbar  spine,  it  should  be  remembered  that  the  abscess 
track  almost  always  passes  beneath  Poupart's  ligament,  and 
the  superficial  inguinal  opening  may  be  enlarged,  in  order  to 
enable  the  probe  to  pass  through  the  abdomino-inguinal  abscess 
aperture  at  a  more  favourable  angle.  The  principle  of  this 
proceeding  is  the  same  as  that  of  slitting  up  the  canali- 
culus before  probing  the  nasal  duct. 

If  there  is  no  abscess  near  the  surface,  either  in  the  loin  or 
in  the  groin,  the  operation  may  be  conducted  as  follows  :  The 
patient  should  lie  in  the  prone  or  semi-prone  position,  with 
the  loin  to  be  operated  on  rendered  prominent  by  a  thick 
cushion  or  cushions  beneath  the  abdomen  and  opposite  flank. 
If  there  is  marked  angular  curvature,  some  little  trouble  may 
have  to  be  taken  to  arrange  and  fix  the  patient  satisfactorily. 
And,  the  patient  being  anfesthetised  and  unable  to  protect 
himself,  care  should  be  taken  not  to  sprain  his  diseased 
spine. 

Make  out  by  palpation  the  position  of  the  last  rib,  the 
crest  of  the  ilium,  and  the  outer  border  of  the  erector  spinse. 
Incise  the  skin  from  the  rib  to  the  ilium,  along  the  outer 
border  of  the  above-named  muscle.  Carry  the  incision  down 
to  the  posterior  surface  of  the  quadratus  lumborum.  If  the 
erector  spinfe  be  thick,  it  will  have  to  be  retracted  inwards  a 
little  while  the  quadratus  lumborum  is  being  incised  ;  and 
the  incision  of  the  latter  muscle  must  be  directed  inwards  {i.e. 
towards  the  spine)  as  well  as  forwards,  with  a  view  to  getting 
near  the  transverse  processes.  The  tips  of  the  latter  should 
be  searched  for  with  the  finger  as  soon  as  the  quadratus 
lumborum  is  reached.  In  fact,  the  first  part  of  the  operation 
may  be  said  to  be  directed  with  a  view  to  reaching  the  tips 
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of  the  tranverse  processes  of  the  vertebrse.  The  '  abdominal ' 
branches  of  the  himbar  arteries  (except  that  of  the  first) 
usually  run  outwards,  across  the  superficial  surface  of  the 
quadratus  lumborum,  but  occasionally  even  one  or  two  of  the 
lower  ones  run  in  front  of  the  muscle.  And  the  pleura  some- 
times descends  even  as  loiv  as  the  transverse  process  of  the  first 
lumbar  vertebra.  Therefore  the  deeper  part  of  the  incision 
should  not  be  carried  too  near  the  last  rib  ;  and  the  operation 
should  always  be  so-  conducted  that  the  surgeon  can  see  the 
effect  of  each  movement  of  his  knife,  and  be  able  to  seize  or 
compress  at  once  any  artery  he  may  divide.  By  remembering 
that  the  lumbar  arteries  correspond  to  the  intervals  between 
the  transverse  jDrocesses  the  surgeon  may  be  able  to  make  a 
passage  large  enough  to  admit  one  finger  through  the  qua- 
dratus without  dividing  one  of  the  lumbar  arteries.  In  front 
of  the  transverse  processes  and  of  the  inner  border  of  the 
quadratus  lumborum  lies  the  psoas  muscle.  And,  lastly, 
along  the  inner  border  of  the  psoas  are  the  vertebral  bodies 
and  intervertebral  cartilages. 

When  the  quadratus  lumborum  has  been  penetrated  the 
psoas  abscess,  if  one  exist,  cannot  be  far  off,  and  a  little 
tearing  of  the  sheath  and  fibres  of  the  psoas  muscle  with  a 
blunt-pointed  instrument,  such  as  a  director,  inclined  inwards 
and  slightly  forwards,  may  bring  the  pus  to  light.  Following 
the  same  course,  in  the  same  way  room  may  be  made  for  the 
forefinger  to  reach  and  palpate  the  vertebral  bodies.  The 
ease  or  difficulty  of  the  latter  proceeding  depends  greatly 
upon  the  thinness  or  stoutness  of  the  patient. 

In  all  these  operations  on  the  spine  a  point  of  consider- 
able importance  already  referred  to  must  not  be  neglected. 
Care  must  be  taken  in  moving  the  patient  about,  especially  m 
changing  him  from  the  supine  to  the  prone  position,  while 
in  a  state  of  antesthesia.  His  muscles  and  sensations  are  not 
awake,  to  protect  the  diseased  and  weak  part  of  his  spine  from 
sprain  or  other  serious  injury.  A  heavy  man,  whose  psoas  I 
explored  in  the  way  just  described,  suffered  considerably  for  a 
short  time  after  the  operation  from  pain  brought  on,  I  believe, 
by  movements  of  his  spine  while  under  ether. 

Although  I  have  been  quite  prepared  to  scrape  the  spine 
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if  circumstances  should  appear  to  justify  it,  yet  most  of  the 
cases  on  which  I  have  operated  have  not  offered  the  oppor- 
tunity or  any  justification  to  go  so  far.  I  will  only  say  that  I 
would  never  use  the  sharp  scraping  spoon  to  the  spine, 
except  under  circumstances  in  which  I  could  guide  it  with 
safety  and  certainty,  and  hope  to  complete  a  fairly  thorough 
operation.  But  the  concentrated  ethereal  solution  of  iodo- 
form should  be  injected,  in  every  case  where  access  can  be 
had,  to  the  caries  itself,  or  to  the  abscess  cavity  near  the 
caries  (which  is  practically  the  same  thing  so  far  as  injections 
are  concerned) . 

Before  the  solution  of  iodoform  is  injected,  the  abscess 
-cavity  and  its  walls  should  be  cleansed  as  thoroughly  as 
possible  of  all  debris  of  tubercular  membrane,  granulations, 
and  bone  spiculse,  if  any  of  the  latter  be  present.  This  is 
done  by  sponging  and  by  douching  with  warm  weak 
solution  of  corrosive  sublimate  (1  :  2,000,  diluted  with  hot 
boiled  water  to  a  temperature  of  about  100°).  To  cleanse 
the  depths  of  the  cavity  two  pieces  of  drainage-tube 
are  conducted,  side  by  side,  into  the  deepest  recesses  of 
the  abscess,  the  warm  solution  is  forced  by  a  Higginson's 
syringe  down  one,  and  a  free  return  provided  for  it  by 
the  presence  of  the  other.  Superfluous  fluid  is  sponged  uj) 
before  the  iodoform  solution  is  injected. 

As  a  rule,  it  is  best  not  to  keep  the  patient  out  of  his 
Sayre's  jacket  for  more  than  a  few  days  or  a  fortnight  after 
operation.  A  jacket  should  have  been  made  over  wood-wool 
pads,  &c.,  of  a  certain  size  and  in  a  certain  marked  position 
before  operation.  It  will  then  fit  over  dressings  made  and 
adjusted  to  the  standard  pads,  which  should  be  kept  for  a 
pattern.  When  an  opening  has  been  made  near  Poupart's 
ligament,  it  is  desirable  to  fix  the  hip.  In  the  case  of 
children  a  weight  extension,  or  a  long  splint,  or  a  Thomas's 
splint  combined  with  a  Sayre's  jacket,  may  be  used.  A  back 
splint  will  help  to  prevent  the  knee  from  being  drawn  up.  I 
am  writing  of  cases  which  are  still  aseptic.  When  a  case 
has  once  become  septic,  experience  of  the  individual  case 
will  alone  enable  one  to  discover  the  best  arrangement  of 
splints  or  other  apparatus,  and  the  best  position  with  which 
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to  keep  the  abscess  as  empty  and  its  outlets  as  open  as 
possible. 

As  soon  as  ever  the  discharge  is  reduced  to  a  minimum, 
and  the  abscess  to  a  sinus,  the  sooner  the  patient  goes  in  a 
plaster  jacket  to  a  bracing  seaside  watering-place,  the  better. 
A  few  weeks  at  Margate  will  do  more  to  close  up  such  a  sinus 
than  any  treatment  in  town.  One  of  the  quickest  con- 
valescences and  most  complete  recoveries  in  my  experience 
occurred  in  the  case  of  a  young  adult  in  whom  a  huge 
lumbar  spinal  abscess  was  treated  as  above  (at  the  West 
Loudon,  September  30,  1887,  case  of  A,  W.).  He  kept  his 
bed  for  less  than  a  fortnight,  left  the  hospital  within  a  month, 
and  a  few  weeks  afterwards  started-  for  a  voyage  to  China. 
The  sinus  closed  before  the  steamer  arrived  there,  and  he 
returned,  and  remains  well  (1899). 

Eesidual  abscesses  will  sometimes  form,  and  present  them- 
selves some  years  afterwards,  and  cause  a  sinus  to  reopen. 
They  g^re  sometimes  very  superficial.  They  should  be  scraped 
out  and  treated  locally.  Here  again,  also,  the  treatment  in- 
dicated is  a  plaster  jacket  and  a  stay  at  the  seaside  or  in  a 
bracing  and  breezy  country  place.  Often  have  I  seen  a  sinus 
which  resisted  all  other  treatment  yield  to  this. 

Occasionally  old  sinuses  can  be  got  to  close  by  injecting 
them  with  '  red  lotion '  through  a  fine  drainage-tube  kept 
inserted  into  their  orifices  for  a  few  weeks  and  gradually 
shortened. 

With  regard  to  the  question  of  drainage,  although  I  am 
certain  that  the  proper  use  of  the  drainage-tube  is  attended 
by  no  such  evils  as  have  been  laid  to  its  charge — that,  for 
example,  it  does  not  involve  confinement  of  the  patient  to  bed 
and  to  the  house — yet  experience  has  shown  that  it  can  be 
dis^jensed  with.  Owing,  however,  to  the  difficulty  of  operating 
on  spinal  cases  with  the  thoroughness  which  can  be  applied 
to  more  superficial  affections,  the  surgeon  must  be  prepared 
to  reopen,  perhaps  several  times,  an  undrained  spinal  abscess, 
and  let  out  a  re-collection  of  serum  or  sero-purulent  fluid. 
He  should  then  take  the  opportunity  of  repeating  the  iodo- 
form injection. 

In  opening  a  psoas  abscess  more  care  is  desirable  than 
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many  people  think.  Especially  should  a  careful  observation 
of '  landmarks  '  be  made,  in  order  to  determine  the  exact  bear- 
ing of  the  femoral  artery  and  vein.  I  believe  it  was  in 
opening  a  psoas  abscess  that  the  Dublin  surgeon,  Dease, 
accidentally  opened  one  of  these  great  vessels.  He  went 
home  and,  making  a  similar  opening  in  his  own  femoral, 
bled  to  death.  A  distinguished  English  physician  some 
years  ago  called  in  a  surgeon  to  a  case  of  psoas  abscess,  and 
during  the  consultation  told  him  the  story  of  Dease.  The 
two  then  re-entered  the  patient's  room,  where  the  surgeon 
straightway  passed  his  knife  through  the  abscess  into  the 
femoral  artery ! 

The  safest  plan  is  to  steadily  cut  down  on  and  into  the 
abscess;  although  when  an  abscess  is  full,  prominent,  and 
comparatively  superficial,  it  is,  of  course,  unnecessary  to 
proceed  in  that  way. 

The  Direct  Operative  Treatment  of  Caries  in 
THE  Dorsal  Spine 

The  idea  of  this  has  not  found  much  favour,  because  of 
the  difficulty  of  attaining  thoroughness  in  such  cases.  In 
many,  perhaps  in  most,  this  difficulty  would  amount  to 
impossibility.  The  guide  to  the  site  of  operation  is  of 
course  the  angle  or  boss ;  but  the  disease  may  have  spread 
superficially  up  and  down  the  whole  length  of  the  dorsal 
spine,  and  beyond  it,  and  burrowed  in  various  directions 
between  the  soft  parts,  forming  fistulas  and  sinuses  which 
cannot  be  slit  up  to  their  terminations,  as  they  could  if  they 
were  in  the  limbs.  ' 

However,  as  I  have  said  elsewhere,  absolute  thoroughness 
in  operating  on  tuberculous  cases,  though  very  desirable, 
especially  with  regard  to  the  risk  of  general  tuberculosis  when 
a  focus  is  disturbed  but  not  exterminated,  is  not  a  sine 
qua  nan. 

But  when  there  is  a  risk  of  an  operation  on  tuberculous 
bone  not  being  thorough,  tlte  necessity  of  absolute  ase'psis  is 
imj)erative.  Nearly  all  the  worst  cases  of  long-continued 
suppuration  from  spinal  disease,  ending  in  death  from  fever, 
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amyloid  disease,  secondary  infection,  and  exhaustion  have 
dated  their  descent  downhill  from  some  slight  operative 
interference,  such  as  the  puncture  and  drainage  of  an 
apparently  superficial  abscess,  the  slight  and  insufficient 
operation  having  often  been  carried  out  by  a  medical  man 
not  accustomed  to  practical  surgery.  The  general  practitioner 
should,  as  a  rule,  let  spinal  abscesses  alone;  and  both 
specialists  and  general  practitioners  should  be  chary  of 
probing  fistulas  and  sinuses  leading  to  tuberculous  bone. 

Operations  on  the  dorsal  spine  for  tuberculous  disease  may 
be  classified  as  follows  : — 

(1)  (The  most  common)  Laminectomy. 

(2)  Laterally  trephining  the  vertebral  bodies. 

(3)  Following  up  the  tracks  which  burrow  between  the 
ribs  and  lead  from  the  intrathoracic  disease  to  the  super- 
ficial abscess  (when  an  abscess  presents),  or  to  a  sinus 
opening  in  the  dorsal  region. 

(4)  Various  arrangements  for  drainage. 

1.  Laminectomy 

About  1882  or  1883  ^  this  operation  first  came  into  vogue, 
with  the  object  only  of  reheving  paraplegia  due  to  Pott's 
disease.  Highly  praised  by  those  who  practised  it,  the 
results  they  published  did  not  satisfy  many  surgeons,  who 
were  aware  of  what  time  and  fixation  (applied  properly)  could 
do  for  these  cases.  A  large  proportion  of  the  cases  operated 
on  died  more  or  less  soon  after  the  operation,  though  not 
perhaps  as  a  consequence  of  it ;  and  of  those  cases  in  which 
relief  followed,  it  was  obviously  doubtful,  in  a  considerable 
proportion,  if  the  cure  were  due  to  the  operation. 

However,  incidentally,  many  laminectomies  for  paraplegia 
led  to  the  exposure  and  evacuation  of  spinal  abscesses  pro- 
truding into  the  spinal  canal,  and  even  to  the  removal  not 
only  of  granulations  and  tubercular  foci,  but  also  of  small 
sequestra. 

'  Macewen,  Brit.  Med.  Journ.  1888,  ii.  308 ;  Horsley,  Brit.  Med.  Joum. 
1890,  ii.  1298  ;  Lane,  Clin.  Soc.  Trans.,  Oct.  23, 1891.  Also  Jackson,  Southam, 
Wright,  Kraus,  Schoenborn,  Demons,  J.  Duncan,  Kichardson,  J.  ,W.  White, 
Kraske,  Schede,  Abbe,  &c.    For  i-etB.,  vide  Chipault,  pp.  311  et  seq. 
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In  some  the  relief  of  jDaralytic  symptoms  was  both  imme- 
diate and  persistent. 

The  operation  thus  became  an  established  one  ;  but  too 
much  must  not  be  expected  from  it,  and  the  cases  in  which  it 
is  to  be  applied  should  be  carefully  selected. 

It  is  probably  not  often  suited  for  cases  in  which  there 
is  evidence  of  active  tuberculous  disease  combined  with 
burrowing,  septic  sinuses,  and  high  temperature.  Nor  should 
it  be  used  in  ordinary  paraplegic  cases  until  a  fair  trial  has 
been  given  to  plaster  of  Paris,  fresh  air,  rest,  and  time. 

Nevertheless,  in  any  case  of  spinal  caries  in  which  the 
surgeon  feels  justified  in  attacking  the  disease  by  a  latero- 
posterior  operation,  such  as  trephining  the  vertebral  body 
through  the  pedicle,  transverse  process,  and  rib-head,  he  need 
have  little  or  no  hesitation  in  doing  laminectomy  at  the  same 
time,  if  he  thinks  that  it  will  assist  him  to-  make  his  operation 
more  thorough,  and  especially  if  the  presence  of  paralytic 
symptoms  suggests  tuberculous  invasion  of  the  spinal 
canal. 

The  incision  should  be  longitudinal  and,  if  a  mere 
laminectomy  is  intended,  median.  If  a  postero-lateral 
trephining,  and  rib  resection  are  to  be  combined,  the 
incision  may  be  made  an  inch  to  one  side,  or  the  median 
incision  may  be  combined  with  a  transverse  cut.  The 
arrangement  and  direction  of  the  muscle  and  aponeurosis 
fibres  do  not  lend  themselves  to  the  reflection  of  musculo- 
cutaneous flaps.  After  a  long  incision,  carried  down  to  the 
vertebrEe,  and  htemostasis,  mainly  by  sponge  pressure  and 
finger-pressure,  the  tissues  should  be  pushed  outwards  from 
the  bones  by  a  sharp  rasp  and  held  there  by  retractors,  which 
will  themselves  help  to  check  bleeding.  The  lamina  to  be 
removed  should  be  partly  cut  through  with  a  Key's  saw  or 
with  a  chisel  and  mallet,  and  the  division  completed  with 
cutting  forceps.  Sequestrum  forceps  will  remove  the  loosened 
pieces.  Attached  ligamentous  or  other  fibres  should  be  cut 
close  to  the  bone. 

The  dura  mater  should  then  be  carefully  inspected.  If 
granulations  be  seen,  they  should  be  scraped  away,  preferably 
with  a  rather  blunt  instrument ;  if  any  firm,  fibrous  new  tissue, 
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it  should  be  cut  away  carefully,  because  it  is  not  desirable  to 
open  the  theca. 

Usually  the  cord  in  its  sheath  can  be  drawn  sufficiently 
away,  first  towards  one  side,  and  then  towards  the  other,  to 
expose  the  posterior  surface  of  the  vertebral  bodies,  and  to  per- 
mit disease  to  be  removed  by  a  small  spoon  and  by  swabbing. 

If  an  abscess  is  seen,  it  can  be  opened  either  directly  or  by 
way  of  the  pedicles  and  rib-heads,  thus  avoiding  intraspinal 
contamination  with  pus. 

Iodoform  crystals  or  glycerine  solution  can  be  inserted, 
but  not  before,  by  the  use  of  small  swabs,  all  accessible 
cavities  have  been  cleansed  of  tuberculous  material.  Lastly, 
the  wound  should  be  completely  closed.  Only  in  exceptional 
cases  should  a  drain  be  left,  and  that  should  not  enter  the 
spinal  canal,  except  in  the  rare  cases  in  which  much  pus  has 
been  found  therein.  Then  two  drains  should  be  used,  either 
side  by  side  or  at  the  opposite  ends  of  the  opening  in  the 
spinal  canal.  Large  thick  dressings  should  be  applied  both 
snugly  and  securely. 

If  there  be  evidence  of  the  presence  of  tuberculous  material 
or  fibrous  neoplasm  inside  the  dura  mater,  that  membrane 
may  be  opened  by  a  median  longitudinal  incision,  and  the 
disease  dealt  with.  As  soon  as  the  theca  vertebralis  is  opened 
cerebro-spinal  fluid  begins  fco  flow  out.  It  is  then  well  to 
follow  Horsley's  practice  and  to  lower  the  patient's  head. 
Obliteration  of  the  subdural  space  between  the  sheath  and 
the  cord  is  indicated  by  an  absence  of  the  normal  pulsation. 

2.  Laterally  Trephining  the  Vertebral  Bodies 

The  following  case  is  an  example  of  this  procedure,  and 
was  the  first,  so  far  as  I  know,  in  which  it  was  followed : — 

Frank  F  ,  ^t.  14,  of  Toppesfield,  Halstead,  Essex,  had 

suffered  for  four  years  from  paraplegia,  practically  complete, 
the  result  of  caries  with  angular  curvature  in  the  mid-dorsal 
region.  *  He  came  under  my  care  in  '  Accident '  Ward,  West 
London  Hospital,  early  in  1890,  and  I  applied,  under  extension, 
a  Sayre's  plaster-of-Paris  jacket.  In  a  few  days  he  was  able 
to  stand,  and  even  drag  himself  round  the  ward  with  the  aid 
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of  his  hands  and  the  chairs,  tables,  &c.  But  no  further  im- 
provement took  place.  Therefore,  on  September  19  I 
removed  the  lamince  of  three  middle  dorsal  vertebrae.  At  the 
same  time  I  trephined  the  body  of  the  vertebra  corresponding 
to  the  angle  of  the  curvature  by  perforating  the  transverse 
process  and  pedicle  (on  the  right  side,  in  a  direction  from^  with- 
out inwards  and  forwards) .  I  used  some  rather  large  centre-bits 
made  specially  for  the  purpose  and  worked  by  an  ordinary 
drill,  enlarging  the  canal  thus  bored  by  means  of  a  gouge  and 
sharp  spoon.   I  did  not  find  any  tuberculous  focus,  or  granu- 


FiG.  239. — Outline  Diagbam  based  on  paet  of  a  Deawing  in  Gray's 
'  Anatomy.'  Between  the  straight  clotted  lines  b  and  a  lies  the 
postero-lateral  path  of  access  to  the  bodies  of  the  middle  dorsal 
vertebrte  (viewed  from  below),  i,  thoracic  duct ;  ii,  right  pneumo- 
gastric  nerve ;  iii,  vena  azygos  major  ;  iv,  aorta ;  v,  vertebral  body ; 
VI,  rib-head;  vii,  spinal  canal;  vm,  left  sympathetic  nerve;  ix, 
right  sympathetic. 

lations,  or  pus.  In  fact  I  believe  the  caries,  which  was  of  old 
standing,  had  ended  in  cicatrisation  and  ankylosis.  The 
wound  healed  by  first  intention,  but  even  after  several  months 
the  patient  was  no  better  as  regards  his  paralysis  than  on  his 
admission,  and  worse  than  when  merely  treated  by  suspension 
and  Sayre's  jacket.  He  went  home  into  the  country  on 
April  23,  1891.  Two  or  three  years  afterwards  I  met  the 
Eev.  Dr.  Taylor,  of  Banstead,  who  agreeably  surprised  me  by 
saying  my  '  operation  had  cured  the  young  man,'  who  was 
then  walking  about  well  and  strongly.  I  do  not  think  his 
recovery  was  due  to  the  operation  at  all. 
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The  fact  is  that  paralysis  from  spinal  caries  nearly  always 
gets  well  spontaneously  if  the  patient  lives  long  enough,  and 
most  of  the  *  cures '  reported  as  results  of  laminectomy  are 
merely  examples  of  'post  hoc,  ergo  propter  hoc  reasoning.  I 
have  read  the  reports  of  many,  and  have  little  doubt  about  it. 
The  exceptions  include,  of  course,  the  cases  in  which  lami- 
nectomy has  led  to  the  liberation  of  pus  and  the  exposure  and 
erasion  of  pre-vertebral  foci. 

The  space  to  trephine  in  is,  of  course,  bounded  on  the 
inner  side  by  the  spmal  canal  and  on  the  outer  by  the  pleura. 
The  operator  should  work  with  a  dry  vertebra  or  two,  of 
position  corresponding  to  that  of  the  angle,  before  him.  If 
he  has  previously  opened  the  spinal  canal  by  laminectomy,  he 
has  a  further  means  of  guidmg  his  instruments.  The  head 
and  neck  of  the  neighbouring  rib  may  be  trenched  upon 
without  scruple.  The  probe  should  be  repeatedly  and  care- 
fully used,  to  judge  of  the  progress  of  excavation,  and  the 
finger  as  soon  as  the  opening  is  large  enough. 

The  vessels  and  nerves  lie  above  and  below  the  pedicles 
through  which  the  trephining  is  conducted. 

In  the  *  Eevue  de  Chirurgie '  for  1892,^  M.  Vincent  of 
Lyons,  while  describing  two  cases  of  erasion  and  drainage, 
pointed  out  that  the  operation  above  described  was  feasible, 
and  gave  a  diagram  which  might  almost  serve  for  an  illustra- 
tion of  the  operation  which  had  actually  been  performed  by 
me  two  years  before,  but  not  reported. 

When  there  has  been  much  destruction  and  little  cicatrisa- 
tion, granulations,  debris,  and  perhaps  pus,  should  be  quickly 
discovered.  Th6n  a  blunt  spoon  will  be  safer  and  more  useful 
than  a  sharp  one. 

3.  Folloioing  up  the  Tracks  ivhich  lurroio  hetioeen  the  Bibs  and 
lead  from  the  Intrathoracic  Disease  to  the  Superficial  Abscess, 
zvhen  an  Abscess  presents  itself  or  a  Sinus  opens  in  the 
Dorsal  Region 

To  do  this  effectively  proceed  as  follows  : — 

If  a  fistula  exists,  scrape  its  track  carefully  to  begin  with, 

'  Page  279. 
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and  cut  or  scrape  off  the  soft  edges  of  its  orifice.  Then  slit 
it  up  as  far  as  its  passage  between  the  ribs. 

If  an  abscess  presents,  open  it  freely,  scrape  and  swab  its 
interior  thoroughly,  and  discover  the  sinus  which  leads  into 
it  from  the  thorax  ;  scrape  that  gently. 

In  either  case  make  any  further  incisions  (preferably 
longitudinal)  necessary  to  expose  the  neighbouring  vertebral 
lamin£e,  transverse  processes,  and  adjacent  parts  of  the  ribs. 

Eemove  as  much  of  the  transverse  processes  and  rib  heads 
and  necks  as  may  be  necessary  to  follow  the  sinus  inwards 
and  forwards  to  the  side,  or  even  front,  of  the  diseased  vertebral 
body  or  bodies. 

Cautiously  remove  as  much  disease  as  you  can  find,  with 
blunt  rather  than  sharp  instruments,  remembering  that  the 
aorta  is  not  only  very  near,  but  that  it  may  in  a  severe  case 
even  be  abnormally  kinked  in  the  angle. 

Gently  swab  and  wash  out  the  cavity  with  warm  1  :  2,000 
sublimate  lotion. 

Fill  it,  if  small,  with  iodoform  crystals.  If  large,  inject  an 
ounce  of  saturated  solution  of  iodoform  in  glycerine.  If  there 
has  been  an  open  fistula,  insert  drains. 

If  the  abscess  has  not  spontaneously  opened,  close  the 
whole  wound  completely  by  sutures  of  silkworm  gut. 

Dress  with  gauze,  wood-wool  pads,  &c. 

Lastly,  apply  a  plaster-of-Paris  jacket.  Cut  this  jacket 
open  longitudinally  down  the  back,  so  that  it  will  not  interfere 
with  dressing. 

If  there  has  been  an  open  sinus,  dress  frequently,  at  least 
once  daily. 

If  there  has  not,  do  not  dress  for  a  week,  when  the  wound 
should  be  found  closed.  If  there  is  pain  or  a  rise  of  tempera- 
ture, dress  at  once  ;  give  egress  to  any  distending  fluid. 

Keep  on  the  plaster  jacket  for  months. 

Have  a  number  of  wood-wool  pads  all  the  same  size  for 
each  individual  case.  Use  one  of  them  in  the  first  dressing. 
Then  the  plaster-of-Paris  case  will  fit  over  the  others. 

If  a  sinus  remains,  inject  it  frequently — e.g.  every  other 
day — with  a  saturated  solution  of  iodoform  in  glycerine.  Get 
the  patient  to  a  bracing  seaside  place  if  possible. 
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4.  Special  Arrangements  for  Drainage 

Vincent,  in  the  paper  above  referred  to,  strongly  recom- 
mends carrying  a  drainage-tube  right  round,  across  (the 
front,  or  preferably  through  when  possible)  the  body  of  the 
diseased  vertebra.  His  procedure  resembles  that  just  related. 
He  enumerates  six  or  seven  steps.  They  may  be  compressed 
into  five  : — (1)  A  T-shaped  incision  of  which  the  cross-cut  runs 
longitudinally,  just  outside  the  transverse  processes,  while  the 
stem  is  at  the  apex  of  the  angle  or  boss.  (2)  Eesection  (if 
necessary)  of  one  or  two  ribs.  (3)  Similar  procedures  on  the 
other  side  of  the  spine.  (4)  Putting  aside  the  intercostal  muscles 
and  the  pleura  with  a  blunt  instrument  or  the  finger.  (5)  "When 
a  sufficient  passage  has  thus  been  made  the  drain  is  carried 
through.  A  curved  stylet  with  an  eye  at  the  end  is  used. 
The  drain  is  passed  from  one  side  to  the  other,  in  front  of  or 
through  the  vertebral  body,  or  perhaps,  to  write  more  cor- 
rectly, the  place  where  the  disintegrated  body  has  been. 
(See  Vincent's  illustrations,  'Eevue  de  Chirurgie,'  1892, 
pp.  276-7.) 

I  have  seen  considerable  benefit  from  this  operation  in 
disease  of  the  lumbar  spine.  In  dorsal  disease  I  have  always 
been  satisfied  to  employ  unilateral  drainage,  but  do  not 
doubt  that  cases  occur  well  suited  for  Vincent's  operation. 

General  Treatment  of  a  Caries  of  the  Spine 

All  tuberculous  diseases  appear  to  make  more  rapid  pro- 
gress when  the  health  is  deteriorated  by  other  causes.  It  is 
therefore  imperative  to  supply  patients  suffering  from  spinal 
caries  with  good  and  sufficient  food,  and  with  clothing  fitted 
to  protect  them  thoroughly  against  cold  or  changeable  weather. 
They  require  also  dry  and  pure  air,  sunlight,  cheerfulness, 
and  change.  So  long  as  they  can  get  about  they  should  be 
allowed  to  do  so.  It  is  very  striking  how  the  appetite  is  apt 
to  fail,  and  all  appearance  of  health  and  strength  in  the  coun- 
tenance disappear,  soon  after  tuberculous  patients  have  been 
confined  to  bed  in  some  slum  of  a  great  city. 

I  once  happened  to  assist  for  some  years  in  a  department 
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presided  over  by  two  different  surgeons  successively.  The 
first  surgeon  kept  his  spinal  cases  in  firm  local  supports,  but 
moving  about.  They  for  the  most  part  did  remarkably  well. 
His  successor  sent  them  all  (or  rather  all  whose  mothers  he 
could  frighten  or  persuade  into  carrying  out  his  wishes)  to 
bed.  The  change  seemed,  according  to  my  observation,  to 
have  an  immediately  evil  result  in  all  the  cases  and  a  lasting 
one  in  many.  Occasionally  the  parents,  after  finding  their 
children  going  steadily  backwards  for  three  or  four  months, 
used  to  rebel  and  wish  to  have  the  poor  little  things  relaunched 
on  the  old  course  of  treatment,  under  which  they  had  benefited 
so  much. 

Of  so  little  value  is  mere  rest  in  bed  in  the  treatment  of 
spinal  caries  that  instances  are  not  uncommon  in  which  the 
disease  first  appears  while  the  sufferer  is  bedridden  for  some 
other  disease.  There  was  an  instance  of  this  in  the  children's 
ward  of  the  West  London  Hospital,  where  these  lines  were 
written,  and  Mr.  Maitland  Thompson,  the  house-surgeon,  put 
his  patient  up  in  plaster  of  Paris  and  got  her  out  of  bed. 

Of  course  there  are  cases  where,  because  of  extreme  ex- 
haustion, or  because  of  excessive  discharge  from  an  abscess, 
it  is  practically  impossible  to  get  the  patient  up  and  about. 
Yet  in  some  of  these  cases  an  attempt  should  be  made  to 
move  the  patient's  cot  into  the  open  air,  if  the  weather  be  fine 
and  not  too  cold. 

Of  drugs,  the  most  valuable  are  cod-liver  oil,  in  as  large 
doses  as  the  patient's  palate  and  digestive  powers  will  stand, 
Syr.  Ferri  Phosphatis  Co.  ('  Parrish's  Chemical  Food  '),  and, 
occasionally,  for  a  short  time,  Vinum  Ferri.  It  should  be 
remembered  in  prescribing  the  latter  for  children  that 
alcohol,  even  in  the  form  of  steel  wine,  can  do  harm  when 
given  in  regular  and  long-continued,  though  small,  doses.  I 
therefore  usually  prefer  Syr.  Ferri  Phos.  Co.  to  Vinum  Ferri. 

The  particular  kind  of  air  which  is  best  is  that  which  is 
pm'est,  driest,  and  most  bracing.  Sea  air,  Margate  air  : 
these  are  of  great  efficacy.  Low  and  dam^j  localities  are  very 
unfavourable. 

Extension  is  applied  to  a  patient  in  bed  by  means  of  an 
arrangement  of  strapping  precisely  analogous  to  the  '  stirrup  ' 
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by  which  a  leg  is  extended.  The  extensive  force  is  a  weight 
connected  with  a  pulley.  Cases  treated  by  extension  in  bed 
are  generally  either  cervical  or  upper  dorsal.  The  stirrup  is 
then  attached  to  the  head,  and  counter-extension  can  be 
obtained  by  raising  the  head  of  the  bed,  or,  if  preferred,  by 
extension  from  the  hips  downwards.  If  the  disease,  is 
lumbar,  the  strapping  should  be  applied,  not  to  the  head,  but 
to  the  skin  of  the  thorax.  The  latter  should  not  be  nearly 
encircled  by  the  transverse  strips,  lest  respiration  be  impeded. 

Patients,  especially  children,  do  not  submit  to  extension 
for  spinal  disease  so  readily  as  for  hip  disease.  Its  advan- 
tages are  not  nearly  so  obvious  to  them,  and  indeed  are 
sometimes  very  doubtful  even  to  nurse  and  doctor. 

I  only  use  it  myself  in  exceptional  cases  in  which,  for  some 
reason  or  other,  fixation  is  inapplicable.  Some  surgeons, 
however,  especially  Lannelongue,  speak  highly  of  extension. 
It  is  possible  that  greater  experience  of  what  is  to  them  a 
favourite  remedy  makes  it  more  satisfactory  in  their  hands 
than  mine. 

Previously  to  applying  strapping  to  the  head  the  hair 
should  be  either  shaved  or  cut  off  very  close. 

A  mode  of  rest  which  tends  to  effect  extension  in  some 
cases  is  the  j)^'one  couch.  There  are  several  a  priori  argu- 
ments which  appear  to  tell  strongly  in  favour  of  this.  But 
in  practice  the  prone  couch,  if  used  continuously,  is  generally  . 
more  disagreeable  to  the  patient  than  beneficial  to  his  spine. 
I  know  of  no  results  attainable  with  it  which  the  surgeon 
cannot  more  conveniently  attain  without  it. 


Eeduction  of  the  Defoebiity  in  Pott's  Disease 

MM.  Chipault  and  Calot  have  recently  revived  a  treatment 
which,  though  described,  and  no  doubt  practised,  by  surgeons 
in  -past  centuries,  had  long  been  discarded  and  viewed  as 
barbarous. 

It  is  probable  that  this  revival  would  have  taken  place 
nearly  twenty  years  ago  but  for  the  strong  protests  of  Saja-e, 
for  which  that  ingenious  and  eloquent  surgeon  used  to  take 
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as  a  text  a  fatal  case  of  application  of  the  plaster  corset 
under  chloroform.  As  I  shall  show  in  the  section  on 
'  Sayre's  Treatment,'  the  ordinary  extension  used  therein 
opens  out  the  angle  of  curvature  a  little  in  all  cases  not 
ankylosed,  and  a  great  deal  in  some. 

But  the  practice  of  M.  Calot  was,  when  first  pubhshed  at 
least,  the  bold,  forcible,  and  rapid  breaking  down  of  whatever 
resisted  the  straightening  o\n  ■  of  the  spine,  followed  im- 
mediately by  fixation  in  a  plaster-of-Paris  corset  extending 
as  high  as  the  chin  and  occiput. 

M.  Chipault  is  more  cautious.  He  advises  only  gentle 
traction  and  light  compression  under  chloroform.  Cases 
which  will  not  yield  to  these  he  regards  as  unsuited  for  recti- 
fication. And  an  essential  part  of  his  procedure  is  suture  of 
the  spinous  processes  to  one  another,  for  which  he  at  first 
used  silver  wire,  and  latterly,  following  the  advice  of  Gayet 
and  Delcroix,  suture  of  the  periosteum  of  the  laminae. 

According  to  Calot — between  whom  and  Chipault  there  is  a 
difference  of  feeling,  if  not  of  opinion — on  the  point  of  priority, 
Chipault  was  anticipated  in  the  matter  of  suture  of  the  spi- 
nous processes  by  '  Hadra,'  an  American  (1889).  Calot  him- 
self freshens  the  edges  of  adjacent  laminje,  and  when  he  has 
brought  them  into  contact  unites  the  reflected  portions  of 
periosteum,  &c.,  together.  He  observes  that  he  has  done  this 
ten  times,  but  does  not  tell  us  in  detail  the  precise  results, 
apparently  regarding  osseous  union  as  a  necessary  and  obvious 
result. 

This  is  one  of  several  of  Calot's  views  which  probably  few 
other  surgeons  find  confirmed  by  their  general  experience. 
Another  is  that  the  use  of  silver  sutures  provokes  suppuration. 
A  third  is  that,  as  late  as  1897,  a  surgeon  in  presence  of  a 
tuberculous  knee  in  a  bad  position  hghtly  proceeds  to  break 
down  '  osseous  trabeculse  infiltrated  with  tubercle,'  in  order 
to  straighten  the  limb.  I  think  the  surgeon  should  open 
such  a  joint,  remove  the  disease  with  care  and  approximate, 
or  even  absolute,  thoroughness,  and  theii  straighten  the  knee. 

I  am  afraid  that  M.  Calot  is  too  much  carried  away  by  a 
perhaps  natural  enthusiasm. 

Serious  and  fatal  consequences  have  now  been  repeatedly 
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observed  after  the  forcible  straigbtening  of  angular  curvatures  : 
general  tuberculosis  ;  intra-thoracic  tubercular  infection  and 
respiratory  troubles  ;  abscess  and  paralyses.  The  latter  may 
have  been  mere  coincidences  ;  but  the  occurrence  of  the  former 
could  have  been  foreseen  from  experience  of  meddling  with 
such  joints  as  the  knee  in  the  manner  which  M.  Calot  regards 
as  still  customary. 

My  own  belief  is  that  the' gentler  methods  of  Chipault,  and 
of  Calot  as  expounded  in  his  later  contributions,'  are  justifiable. 
I  have  used  them  myself  in  several  cases  without  harm.  I 
have  found  a  difficulty  in  preserving  the  gain  with  plaster  of 
Paris  alone,  although  I  am  certain  it  is  the  best  of  all  external 
supports.  Chipault  says  that  recurrence  has  taken  place  in 
all  deformities  in  which  the  spinous  processes  or  laminae  have 
not  been  sutured  together.  I  am  surprised  myself  at  the 
success  reported  as  a  result  of  the  latter  operation  ;  it  is 
claimed  for  it  that  it  even  does  away  with  the  necessity  of 
external  support. 

I  should  expect  ankylosis  to  much  more  surely  follow  a 
combination  of  removal  of  the  articular  cartilage  from  the 
articular  processes  with  silver  suturing  of  the  spinous 
processes. 

Calot  wisely  recommends  that  when  an  abscess  is  dis- 
coverable it  should  be  cured  before  the  spine  is  straightened. 

A  question  1  have  felt  disposed  to  ask  is,  whether  it  would 
not  be  right  to  trephine  the  spine  postero-laterally  through  the 
pedicle,  rib-heads,  &c.  (as  already  described),  and  clean  out 
any  tuberculous  material  found,  as  a  routine  process  before 
straightening  out  the  angle. 

With  regard  to  the  manner  of  straightening  out  the  spine, 
it  is  done  by  combined  extension  of  the  patient  and  compres- 
sion of  the  boss.  The  patient  is  laid  prone  upon  a  table  ;  the 
hips  and  the  upper  part  of  the  sternum  are  raised  on  jmdded 
blocks.  The  extending  force,  whether  manual  or  machine,  is 
applied  on  the  one  hand  to  the  legs,  on  the  other  to  the  head, 
and  sometimes  also  to  the  arms,  if  the  angle  is  not  too  high  in 
the  dorsal  region.  Calot  puts  the  limit  of  justifiable  force  at 
eighty  kilogrammes,  or  one  hundred  and  fifty-six  pounds. 
'  See  Clin.  Soc.  Trans,  vol.  xxxi.  p.  29  (1898). 
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Theoretically,  it  would  be  best  always  to  use  a  manometer  ; 
but  care  should  be  taken  to  see  that  it  is  correct  and  working 
properly. 

The  pressure  on  the  boss  should  be  of  less  weight  than  the 
extension,  and  time  should  be  taken.  The  anaesthetist  should 
see  that  the  child's  head  is  pro^Derly  supported,  and  exercise 
great  watchfulness. 

A  jersey  should  be  placed  on,  as  for  Sayre's  treatment. 
Little  or  no  'cotton- wool  padding  should  be  used.  And  the 
plaster  bandages  should  never  be  applied  at  all  tightly  to  a 
patient  under  ansesthesia,  for  fear  of  hampering  respn^ation. 
Means  of  cutting  the  case  open  rapidly  if  necessary  should  be 
close  at  hand.  Thm  wadding  or  flannel  may  be  used  between 
the  plaster  and  the  neck  and  chin. 

If  the  patient  is  afterwards  allowed  to  get  up,  my  *  anterior 
crutches  '  may  be  added  to  keep  the  shoulders  back. 

Eobert  Jones  and  Tubby  give  as  an  average  duration  of 
after-treatment  two  or  three  years,  which  is  probably  not  too 
much,  though  more  than  that  stated  by  the  French  surgeons. 
Jones  and  Tubby  were  well-pleased  with  their  results  ( '  Brit. 
Med.  Journ.'  and  '  Lancet,'  November  20,  1897).  They  employ 
a  double  Thomas's  splint  instead  of  the  plaster  jacket.  E.  W. 
Murray,  who  reported  fourteen  cases  at  the  same  meeting  (of 
the  Clinical  Society),  was  not  quite  satisfied  with  his  own 
results,  and  had  decided  to  discontinue  the  operation,  at  least 
until  he  had  time  to  study  the  more  distant  effects. 
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CHAPTEK  XVIII 

THE  APPLICATION  AND  MANAGEMENT  OF  PLASTER  OF  PARIS, 
POROPLASTIC  FELT,  ETC.,  IN  THE  TREATMENT  OF  SPINAL 
AFFECTIONS 

The  following  chapter  aims  at  giving  more  complete  and 
detailed  directions  for  the  treatment  of  spinal  diseases  on 
Sayre's  principles  than  any  hitherto  published.  It  was 
written  years  ago,  but  when  I  had  already  an  experience  of 
over  1,000  applications  of  the  plaster  jacket,  and  of  some 
hundreds  of  the  poroplastic  jacket,  besides  numerous  re- 
mouldings,  and  a  small  experience  of  the  use  of  paraffin,  and 
considerably  more  than  1,000  suspensions  for  measurement 
as  well  as  for  jacket-making.  A  great  part  of  this  experience 
had  been  obtained  whilst  working  in  the  orthopaedic  depart- 
ment of  St.  Bartholomew's  Hospital,  under  Mr.  Willett  and 
Mr.  Marsh  successively.  The  rest  had  been  gained  as  surgeon 
to  the  Surgical  Aid  Society.  Whoever  was  then  acquainted 
with  the  department  referred  to  will  acknowledge  that,  in  the 
treatment  of  spinal  caries,  plaster  of  Paris  had  as  fair  and  as 
skilful  a  trial  as  possible  at  the  hands  of  Mr.  Willett ;  while 
Mr.  Marsh,  by  inviting  Mr.  Cocking,  the  inventor  and 
maker  of  poroplastic  felt,  to  bring  his  material  himself  and 
take  an  active  part  in  its  use,  certainly  did  a  very  great  deal 
to  show  what  can  be  done  with  the  felt  jacket. 

Thus,  besides  having  been  allowed  by  the  above-named 
gentlemen  to  manage  a  considerable  number  of  cases  on  the 
lines  of  my  own  ideas,  with  as  little  interference  as  it  was 
possible  for  a  responsible  and  conscientious  head  of  a  depart- 
ment to  make,  I  had  the  advantage  of  being  able  to  watch 
closely  the  methods  of  Mr.  Willett  and  of  Mr.  Marsh. 

The  principles  of  Professor  Sayre,  as  I  understand  them 
are,  in  the  treatment  of  angular  cmrature  : 
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1.  Fixation  hy  a  plastic,  irremovable  corset  ; 

2.  The  obtaining  and  maintaining  the  test  possible 
position  of  the  healthy  as  well  as  the  diseased  part  of  the 
spine  during  the  application  of  the  apparatus  which  is  to 
secure  the  perfect  fixation. 

As  regards  lateral  curvature,  the  principles  of  treatment 
are,  roughly  speaking  : 

1.  Extension  by  self-suspension  ; 

2.  Immobilisation  in  the  position  of  extension. 

To  this  may  be  added  a  third,  essential  principle,  namely, 
the  repeated  reapplication  or  readjustment  of  the  corset,  in 
order  to  maintain  the  ground  which  Professor  Sayre  believed 
to  be  gained  by  daily  or  twice  daily  suspension. 

I  do  not  propose  to  go  out  of  the  way  here  to  discuss  the 
value  of  Sayre's  treatment.  The  expression  '  Sayre's  treat- 
ment '  will  throughout  these  remarks  be  used  as  signifying  a 
treatment  conducted  on  Sayre's  'principles,  and  not  refer 
merely  to  an  exact  imitation  of  all  his  methods.  I  am  aware 
of  the  danger,  the  great  danger,  of  departing  in  the  slightest 
degree  from  an  inventor's  directions,  and  of  the  risk  thereby 
run  of  saddling  him  unjustly  with  failures.  But  no  one  who 
has  worked,  so  much  at  any  subject  as  I  have  at  this  can 
altogether  repress  his  own  individuality  ;  and  all  that  can  be 
expected  of  me  is  to  point  out  what  management  of  details 
recommended  here  really  seriously  differs  from  Sayre's  prac- 
tice, so  far  as  it  is  known  to  me. 

I.  The  Materials  and  Apparatus 

For  Suspension. — A  strong  hook  in  the  middle  of  a  beam 
in  the  ceiling  or  the  lintel  of  a  doorway  (but  doorways  are 
apt  to  be  draughty,  and  are  generally  rather  narrow  for  the 
purpose)  ;  or  the  tripod,  or  a  tall  '  pair  of  steps,'  or  even  a 
ladder,  well  secured  at  the  bottom  and  with  the  top  placed 
against  the  wall  as  high  up  as  possible.  The  ladder  is  the 
most  inconvenient  and  unmanageable  thing  of  all.  The  legs 
of  the  tripod  get  in  the  way,  and  without  certain  precautions 
(see  below)  the  whole  tripod  may  easily  be  pulled  down.  The 
best  point  of  suspension  is  either  a  hook  in  a  beam,  or  a  hook 
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on  a  transverse  iron  l)ar  going  across  the  room  from  wall  to 
wall,  as  at  St.  Bartholomew's.  The  most  convenient  height 
for  such  a  har  is  7ft.  Gin. 

Frecaution  m  using  the  Tripod. — When  it  is  erected,  its  legs 
should  be  so  fixed  (best  by  a  suitable  contrivance  at  the  apex) 
that  they  can  neither  open  nor  close  any  further.  If  this  be 
neglected,  the  person  dragging  on  the  pulley  rope  may 
gradually,  and  without  his  action  being  noticed  by  anybody, 
pull  the  tripod  into  a  position  of  such  instability  that  the 
slightest  push  may  upset  it.  I  have  never  seen  it  actually 
knocked  over,  but  I  have  several  times  seen  an  approach  to 
this  accident  sufficiently  near  to  frighten  the  patient  and 
embarrass  the  operator. 

P'ldleys. — A  light  child  can,  with  care,  be  safely  extended  and 
suspended  without  any  block  at  all,  the  suspending  cord  being 
merely  passed  over  the  hook.  But  pulleys  are  essential  in 
most  cases,  and  should  be  obtained  as  a 
matter  of  course.  They  should  consist  of 
two  blocks,  with  not  more  than  three  wheels 
altogether,  and  of  a  good  strong  cord.  On 
the  cord  wooden  balls  may  be  strung,  for  the 
hand  is  apt  to  find  prolonged  traction  rather 
painful.  Take  care  to  fix  the  pulleys  the 
right  end  up,  and  to  see  that  they  are  not 
too  much  twisted  to  work.  To  prevent  this 
twisting,  take  them  down  and  put  them  away 
carefully  after  use.  The  wooden  balls  should 
be  left  loose  on  the  cord  until  the  patient 
has  been  extended  to  the  desired  extent. 
They  should  then  be  fixed  at  the  proper 
height  by  a  simple  loop,  as  in  fig.  240,  which 
can  be  pulled  out  instantly  by  traction  on 
the  end  A. 

Caution.— On  no  account  tie  a  knot,  for  that  might  make 
it  impossible  to  lower  the  patient  in  a  sudden  emergency. 
For  of  course  the  wooden  balls  when  fixed  limit  the  extent 
to  which  the  pulley  cord  can  run  through  the  block. 

yo/ce.— This  is  desirable,  but  not  essential.  It  may  be  of 
wood  or  iron.    I  used  iron  for  three  years,  but  now  much 


Fig,  240. — Loop  on 
Pulley  Cobd. 
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prefer  a  rouiul  bar  of  wood,  which  is  lighter,  cleaner,  quite 
strong  enough,  and  less  likely  to  hurt  the  patient's  head  if 
suddenly  lowered  by  either  his  own  or  anybody  else's  stupidity. 
It  should  be  deeply  notched  on  the  upper  side,  to  prevent  the 
rings  of  the  collar  and  the  straps  of  the  armlets  from  slipping. 

Head-gear. — A  very  comfortable,  as  well  as  the  simplest 
and  cheapest,  is  a  broad  chin  strap  with  a  comparatively 
narrow  occipital  strap,  both  of  soft  felt,'  and  applied  as  in  the 
figure.  The  chin  strap  should  be 
placed  well  under  the  chin,  but 
not  so  far  back  as  to  press  against 
the  larynx.  The  occipital  strap 
should  usually  pass  under  the 
back  hair,  and  be  drawn  far 
enough  through  the  buckle  to 
bring  the  back  edge  of  the  chin 
strap  up  to  the  ears.  A  little 
cotton- wool  is  useful  here  and 
there,  especially  just  in  front  of 
the  ears  and  beneath  the  occiput. 
The  leather  collar,  if  used  at  all, 
should  be .  soft  throughout,  and 

hollowed    to    a    sufficient     depth  Fkj.  241.— Head-gear. 

where  the  chin  fits  in.  Moreover, 

as  the  supporting  straps  usually  run  freely  through  rings  on 
the  yoke  or  crossbar,  it  is  as  well  to  tie  a  piece  of  bandage 
across  the  occiput  from  the  straps  of  one  side  to  those  of  the 
other,  or  else  the  patient's  chin  is  apt  to  gradually  tilt  up 
until  it  reaches  the  uncomfortable  position  of  .a  bird  drink- 
ing. The  collar  should  be  padded  with  cotton-wool  beneath 
the  ears  and  thickly  padded  between  the  occiput  and  the 
buckling  strap.  Other  little  pads  of  wool  may  be  required, 
especially  on  each  side  the  chin. 

Note. — The  general  principle  in  padding  should  rather  be 
to  pad  close  by  than  immediately  over  the  point  of  pressure. 

Both  the  leather  collar  and  the  chin  strap  used  to  be  em- 
ployed to  produce  extension  in  spinal  curvature  many  years 
ago. 

'  Mr,  Cocking  used  to  make  and  sell  this  for  3s.  Qd. 
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Extempore  Headgear.— In  the  absence  of  anything  better 
two  pocket-handkerchiefs  may  be  used,  one  as  a  chin  strap,  to 
bear  most  of  the  weight,  the  second  to  go  round  the  occiput 
and  brace  back  the  first.  Take  care  not  to  tie  the  knot  on 
the  second  handkerchief  where  it  would  press  against  the 
head.  Get  this  handkerchief  also  well  beneath  the  occiput,  or 
it  will  shp  up.  A  stout  safety-pin  or  two  will  improve  this 
contrivance. 

Arm-loops. — These  are  sometimes,  but  rarely,  useful,  and 
then  in  very  heavy  and  feeble  people.  Also,  in  some  cases  of 
cervical  caries,  when  a  jacket  is  being  applied  to  carry  a  jury- 
mast,  arm-loops  should  be  used,  lest  the  headgear  danger- 
ously stretch  the  diseased  part  of  the  spine. 

They  are  padded  rolls  of  leather  having  a  strap  at  each 
end.  One  of  these  straps  has  a  buckle,  by  means  of  which 
the  loop  can  be  shortened  or  lengthened  to  match  the  head- 
gear in  any  given  case. 

Horizontal  Position. — There  are  three  chief  modes  of 
maintaining  this  during  the  application  of  Sayre's  jackets. 
They  may  be  named  after  their  originators— (1)  Walker's,  (2) 
Davy's,  (3)  Willett's.  In  the  use  of  No.  1  the  patient  lies 
supine  ;  in  the  use  of  the  other  two  he  lies  prone. 

Walkers  Method. — Dr.  Walker,  of  Peterborough,  placed 
the  patient  supine  upon  a  number  of  many-tailed  bandages 
well  charged  with  moist  gypsum  paste,  and  then  applied  the 
bandage. 

Davy's  Method. — Mr.  Davy.,  of  Westminster  Hospital,  in- 
troduced the  practice  of  applying  Sayre's  jackets  in  the  prone 
position.  He  slung  the  patient,  face  downwards,  in  a  light 
hammock,  and  when  the  plaster  had  set  cut  away  the  ends 
of  the  hammock,  leaving  the  middle  inside  the  jacket.  (See 
figs.  242  and  243.) 

Willett's  Method. — In  the  case  of  an  adult  this  requires 
more  elaborate  arrangement  than  in  the  case  of  a  child.  As 
practised  by  Mr.  Willett  it  may  be  thus  described.  The 
apparatus  are  two  sets  of  pulleys,  a  jack-towel,  and  a  broad 
band  of  leather  with  rings  at  each  end.  This  band  of  leather 
is  divided  longitudinally  from  each  extremity  to  near  the 
middle,  so  that  it  may  Ixj  said  to  have  four  tails. 
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The  patient  lies  in  the  prone  position  on  a  stretcher, 
truck,  or  table,  and  the  two  pulleys  are  fixed  to  hooks,  one 
above  the  patient's  head,  the  other  above  the  buttocks  or 
thighs.  The  leather  band  above  described  is  placed  trans- 
versely beneath  his  chest,  at  the  root  of  the  neck,  the  two 
tails  at  either  end  of  the  strap  being  carried,  one  across  the 
axilla,  and  the  other  over  the  shoulder,  both  being  then 
carried  up  and  connected  with  the  pulleys  above  the  patient's 
head. 

The  jack-towel  is  spread  out  beneath  the  patient's  thighs 
from  hips  to  knees,  and  its  two  ends  connected  with  the  pos- 
terior set  of  pulleys. 

Now  the  two  pulleys  are  put  in  action  until  the  patient 
swings  with  his  elbows  just  touching  the  table  beneath  him. 
Some  soft  article  should  be  placed  beneath  the  elbows. 

In  this  position  cramps,  or  '  pins  and  needles,'  in  the  arm 
are  not  unfrequent.  They  are  to  be  avoided  by  not  hauling 
up  the  leather  strap  too  high,  by  rubbing  the  arms,  and  by 
applying  the  jacket  expeditiously. 

In  the  case  of  small  children,  I  sometimes  take  them 
across  my  own  knees  or  place  them  across  an  assistant's. 
The  knees  should  be  kept  dry  by  a  piece  of  waterproof,  such 
as  the  jaconet  used  in  antiseptic  surgery.  A  loop  of  wide 
bandage  should  be  passed  round  the  patient's  hams  and  the 
supporter's  foot.  This  is  to  keep  the  hips  flexed  a  little, 
and  thus  prevent  the  loins  from  being  too  much  hollowed. 
"Without  it  the  patient  would  be  apt  to  be  fixed  in  a  position 
of  extreme  lordosis.  Such  a  position  of  lordosis  results  from 
any  form  of  suspension  in  the  prone  position,  unless  some 
precaution  analogous  to  this  use  of  a  loop  of  bandage  be 
employed.  The  loop  of  bandage  is  chiefly  useful  when  the 
surgeon  takes  the  child  across  his  own  knees.  If  an  assistant 
supports  the  child,  he  can,  of  course,  spare  one  hand  to  keep 
the  knees  down.  The  waterproof  should  be  pressed  well 
down  out  of  the  way,  beneath  the  child  and  between  the  sup- 
porter's legs. 

Or  the  child  can  be  stretched  from  one  stool  to  another. 
Some  soft  material  should  be  placed  beneath  its  elbows, 
and  its  mother  should  watch  to  see  that  it  does  not  fall. 
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Or— and  this  is  the  best  extempore  form  of  this  series  of 
arrangements— -pln^ce  two  chairs,  and  a  pole  of  wood  across 
them  from  the  back  of  one  to  the  back  of  the  other.  The 
whole  can,  if  desired,  be  placed  on  a  long  table  instead  of 
on  the  floor.  The  pole  is  preferably  square  in  section.  It 
should  be  firmly  lashed  to  the  chairs.  The  hips  are  sus- 
pended by  a  towel,  not  spread  out,  lest  it  keep  the  knees  up,  and 
thus  produce  that  excessive  hollowness  of  the  lumbar  spine 
which  is  to  be  avoided  in  dorsal  cases.  The  head  rests  on 
the  patient's  arms  on  the  seat  of  one  of  the  chairs.  The 
chairs  are  arranged  like  the  seats  of  a  phaeton,  not  vis-a-vis 
like  those  of  a  victoria.  There  is  little  or  no  danger  of  the 
head  and  shoulders  slipping  off  the  chair ;  but  all  anxiety  on 
that  score  can  be  set  at  rest  by  an  assistant's  grasping  the 
patient's  arms.  The  apparatus  should  be  so  arranged  that 
the  whole  anterior  surface  of  the  trunk  is  freely  accessible 
from  an  inch  below  the  anterior  superior  spines  to  near  the 
top  of  the  sternum.  While  getting  the  patient  into  position, 
it  will  add  to  his  comfort  if  some  one  supports  his  abdomen  by 
the  hand  spread  open  beneath  it. 

Preparation  of  the  Patient. — He  should  be  well  washed,  as 
a  bath  will-  be  impossible  for  some  time  when  the  jacket  is 
once  applied.  Any  pustular  eruption  should  be  cured.  In 
the  rare  cases  in  which  scabies  complicates  acute  and  urgent 
caries  of  the  spine  the  patient  should  be  thoroughly  washed 
with  soft  soap  and  hot  water,  then  sulphur  ointment  should  be 
gently  rubbed  on  and  into  every  part  of  the  skin  affected,  left 
on,  and  the  jersey  and  plaster  jacket  applied  over  it.  Such 
cases  must  be  seen  and  carefully  examined  every  few  days, 
lest  pressure  and  the  scabies  combined  produce  ulceration. 

In  dealing  with  the  children  of  dirty  people,  the  late  Dr. 
Oxley  used  to  sprinkle  sulphur  inside  the  jersey,  as  a  prophy- 
lactic against  parasites  in  general. 

The  Jersey. — A  jersey  is  put  on  before  the  plaster  band- 
ages are  applied.  This  jersey  should  fit  absolutely  close, 
without  any  wrinkles.  Its  circumference,  unstretchcd, 
should  therefore  equal  that  of  the  narrowest  part  of  the 
trunk,  usually  the  waist.  These  jerseys  may  be  had  retail  of 
some  of  the  instrument-makers,  and  wholesale  of  Messrs. 
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Morley  &  Gray,  36  Gutter  Lane,  E.G.  They  are  made  of  six 
sizes,  numbered  1,  2,  &c.,  from  the  smallest.  The  wholesale 
prices  were  : 


They  can  be  obtained  retail  of  any  surgical  instrument- 
maker,  though  some  do  not  keep  them  in  stock.  In  the 
absence  of  a  well-fitting  jersey,  I  think  I  should  consider  a 
carefully  applied,  rather  broad  flannel  bandage  preferable  to 


Undcrlinen. — I  sometimes  jplace  two  thin  pocket-handker- 
chiefs or  strips  of  linen,  or  of  silk,  or  of  thin  woollen 
material,  well  spread  out,  beneath  the  jersey,  one  anteriorly, 
the  other  posteriorly.  These  can  afterwards  be  changed  by 
stitching  clean  ones  to  them.  Then,  as  the  dirty  handker- 
chiefs or  linen  strips  are  dragged  out,  the  clean  ones  slip  in. 
The  latter  can  then  be  smoothed  out  by  dragging  up  and 
down  and  from  right  to  left  with  a  seesaw  motion ;  a  paper- 
knife  is  sometimes  useful  in  this  smoothing  process. 

Dr.  Oxley  applied  two  jerseys,  in  order  that  the  under  one 
might  be  changeable.  An  objection  to  this  is  the  extra  thick- 
ness, which  must  be  heating  in  summer,  and  is  always  calcu- 
lated to  impair  the  delicate  fit  of  the  Sayre's  jacket  itself,  a 
point  of  no  small  importance.  There  is,  furthermore,  the 
expense ;  for  of  course  this  method  requires  not  less  than 
three  jerseys,  one  to  be  at  the  wash.  In  hard-pressed 
charities  every  additional  half-crown  has  to  be  considered. 
On  the  whole,  I  am  sure  that  for  all  classes  the  kerchiefs  or 
strips  will  be  preferred,  on  account  of  their  smoothness, 
comfort,  and  easy  procurability ;  while  for  the  poor  they  will 
be  preferred  for  the  sake  of  cheapness. 

Pads  are  made  of  cotton-wool  or  wadding.  I  have  some- 
times used  well-covered  horsehair  for  permanent  pads  ;  but 
cotton-wool  is  the  only  essential  and  universally  useful 
padding. 


For  No.  ],  13s.  6d.  per  doz.  \ 
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according  to  size. 


a  badly  fitting  or  too  thin  jersey. 
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The  situations  for  the  pads  depend  upon  the  nature  and 
position  of  the  patient's  disease,  and  partly  also  upon  personal 
peculiarities.  For  many  patients  a  stomach  pad  is  necessary. 
But  a  good  dinner  does  as  well.  All  female  patients,  except 
young  children,  should  have  breast  pads. 

Cases  of  angular  curvature  may  have  small  pads  placed 
over  the  angular  projection  ;  but  they  must  not  be  relied  on 
to  prevent  chafing.  I  shall  return  to  this  subject  in  the  next 
paragraph  but  three. 

Very  thin  persons  may  have  pads  placed  over  such  bony 
prominences  as  the  iliac  crests  and  anterior  spines  or  a  very 
projecting  sternum. 

Note. — Pads  over  angular  and  bony  projections  are  best 
placed,  as  Mr.  Golding-Bird  recommends,  between  the  jersey 
and  the  plaster  case. 

I  usually  place  the  iliac  pads  in  position  after  the  case  is 
applied  and  dry,  and  then  I  apply  them  behind  and  beneath 
the  point  where  pressure  is  complained  of,  so  that  they,  so  to 
speak,  lever  the  case  off  that  point.  They  are  seldom  neces- 
sary in  a  properly  moulded  jacket  on  a  fairly  well-nourished 
patient,  especially  if  he  be  a  child. 

Pads  are  sometimes  required  to  protect  the  sacrum  from 
the  lower  margin  of  the  jacket. 

The  only  reliable  way  of  ensuring  comfort  where  there  is 
a  projecting  angular  curvature  is  to  incise  the  jacket  over  the 
boss.  This  incision  should  be  perpendicular  or,  better, 
crucial ;  and  the  centre  of  the  incision  should  be  distinctly 
above  the  top  of  the  boss,  as  the  pressure  is  exerted  chiefly 
downwards.  But  as,  in  occasional  positions,  pressure  is 
exercised  upwards,  the  incision  should  extend  over  and  beyond 
the  whole  boss. 

It  is  chafing  combined  with  pressure  which  irritates  such 
prominences. 

Nothing  tends  more  effectually  to  prevent  chafing  and 
pressure  than  a  perfect  fit.  Sayre's  jacket  is  in  this  respect 
analogous  to  a  boot.  It  is  true,  therefore,  that  often  there  is 
no  necessity  for  any  incision  or  pad  whatever  to  prevent 
abrasion,  any  more  than  there  is  necessity  for  cutting  holes 
or  for  placing  pads  inside  a  good  boot. 
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Care  must  be  taken  to  both  cut  and  place  the  stomach 
a.nd  breast  pads  symmetrically.  If  the  patient  is  a  female, 
much  mental  distress  may  be  produced  by  carelessness  in  this 
respect.  The  stomach  pad  should  not  be  a  mere  irregular 
lump ;  it  should  be  flat,  square,  and  rather  thin  than  thick. 
A  single  thickness  of  cotton  wadding,  6  inches  square,  does 
for  most  adults.  Its  upper  border  should  lie  over  the  ensi- 
form  cartilage.  It  should  be  placed  inside  a  loop  of  bandage 
whose  ends  should  hang  down  just  below  the  lower  edge  of 
the  jersey.  When  the  plaster  case  is  dry  and  hard  this  loop 
can  be  twisted  round  and  the  stomach  pad  pulled  out  by  it. 
Neither  the  stomach  pad  nor  the  breast  pads  should  be 
removed  till  the  case  is  quite  hard  and  dry,  not  only  because 
parts  of  the  case  would  then  be  left  unsupported,  but  also 
because  the  fit  of  the  jacket  at  the  flanks  might  be  loosened 
and  spoilt. 

The  breast  pads  should  be  cut  out  of  a  sheet  of  wool  with 
scissors.  Ordinarily  each  pad  should  consist  of  two  rather 
thick  layers,  one  rather  smaller  than  the  other.  The  small 
one  should  be  placed  exactly  over  the  centre  of  the  larger, 
and  the  whole  pad  thus  formed  placed  beneath  rather  than 
over  the  breast,  because  the  latter  ascends  when  the  arms  are 
raised  in  self-suspension.  But  the  larger  the  breast,  the 
thicker  should  the  pad  be  made,  by  adding  other  layers. 

Stomach  pad  and  breast  pads  are  placed  next  the  skin 
after  the  jersey  is  on,  and  are  all  removed  when  the  case  is 
hard  and  dry. 

There  is  always  a  tendency  for  the  jacket  to  press  back- 
wards at  the  thorax,  and  thus  to  flatten  the  breasts  anteriorly. 
This  can  be  partly  prevented  by  placing  a  permanent  pad  of 
wool  opposite  the  sternum,  between  the  breasts,  after  the 
jacket  is  hard  and  dry.  I  intend  to  try  the  effect  of  a  caliper 
or  truss  to  take  its  support  from  the  back  and  to  press  on  the 
case  in  front  between  the  breasts  while  setting  and  drying  are 
going  on,  and  afterwards  to  be  removed.  In  this  way  I  hope 
to  get  the  section  of  the  jacket  at  the  nipple-hne  more  like  a 
transverse  section  of  the  body  at  that  level. 

A  common  calico  roller  bandage  should  be  at  hand,  out  of 
which  to  cut  loops  for  various  purposes. 
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A  few  safety-inns  are  very  useful. 

The  plaster  of  Paris  should  be  of  the  best  quality,  such  as 
is  used  by  Italian  cast  makers,  or  still  better  by  dentists,'  and 
not  the  coarse  stuff  to  be  bought  in  many  general  dealing  shops. 
It  should  be  pure  white  and  absolutely  free  from  grittiness. 
It  is  very  cheap ;  a  few  pence  buy  enough  for  the  largest 
jacket.  Too  large  a  quantity  should  not  be  bought  at  once, 
as  the  fresher  it  is,  the  better.  It  should  be  kept  in  a  dry 
place,  in  a  tin  box  with  a  well-fitting  lid. 

'  Crmoline '  is  the  material  of  which  the  bandages  are 
made.  It  should  be  very  strong  and  coarse.  That  kind 
which  is  made  of  linen  is  of  no  use,  as  the  piaster  will  not 
adhere  to  it.  Crinoline  can  be  had  of  most  drapers.  I  should 
be  happy  to  forward  a  specimen  of  a  good  kind  of  crinoline 
for  the  purpose,  by  post,  to  any  one  who  will  ask  for  it  and 
send  a  stamped  and  directed  envelope. 

The  Bandages. — Their  most  convenient  size  is  4  yards  long 
by  3  to  3^  inches  wide. 

The  plaster  is  rubbed  into  the  bandages  dry,  either  by 
hand  or  machine,  but  preferably  by  hand.  Use  a  table  not 
less  than  2^  feet  long.  Place  a  mass  of  plaster  upon  it. 
Spread  some  of  the  plaster  over  the  table  before  you.  Throw 
the  bandage  over  the  opposite  end  of  the  table,  holding  fast 
one  end.  Place  a  handful  of  plaster  upon  the  piece  of 
bandage  which  lies  on  the  table,  and,  leaning  rather  heavily 
upon  it,  rub  the  plaster  into  the  bandage  with  the  palm  of 
the  hand.  A  single  heavy  sweep  of  the  palm  of  the  hand 
presses  the  plaster  into  2  or  3  feet  of  bandage.  Eoll 
up  rather  loosely  than  tightly  the  piece  of  bandage  thus 
plastered,  rub  in  another  2  or  3  feet,  and  so  on.  Roll  the 
bandage  very  loosely. 

The  water  in  which  the  bandages  are  to  be  soaked  should 
be  lukewarm,^  for  the  sake  of  the  patient's  comfort,  and  it 
should  be  changed  once  in  the  middle  of  making  an  adult 
case,  as  after  soaking  half  a  dozen  bandages  it  does  not  act 
so  well  as  at  first. 

'  Very  good  can  be  got  at  Ruttcifoitrs,  in  Poland  Street,  W. 
^  ]Jut  not  hot. 
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The  bandages  should  be  placed  upruiht  m  the  basin  ;  the 
water  should  completely  cover  them ;  two,  neither  more  nor 
less,  should  be  in  the  basin  at  the  same  time ;  as  soon  as  one 
is  taken  out  another  should  be  put  in.  The  surgeon  should 
always  take  out  the  bandage  near  him,  and  the  dry  bandage 
should  be  placed  in  the  water  on  the  side  away  from  him. 
The  bandage  is  sufificiently  soaked  when  it  ceases  to  give  off 
air-bubbles. 

Every  one  of  the  above  directions  concerning  plaster, 
bandages,  and  water  should  be  minutely  followed.  Then  the 
bandages  will  be  found  soaked  in  a  thick  cream  of  plaster  of 
Paris.  Deviate  from  any  one  of  the  above  directions,  and 
you  may  have  a  bandage  the  folds  of  which  will  scarcely 
adhere  to  one  another,  and  cannot  possibly  make  a  strong 
homogeneous  jacket. 

Various  simple  machines  for  rolling  plaster  bandages  have 
been  invented. 

Almost  all  bought  ready-made  bandages  are  objectionable 
in  some  respect  or  another.    Many  are  very  inferior* 

The  Process  of  Ap2:)lication. — Fit  the  patient  with  a  jersey 
so  tight,  even  at  the  waist,  that  there  shall  be  no  wrinkles  any- 
where. Pin  this  jersey  down  at  the  lower  edge,  in  the  case  of 
a  female  to  the  petticoats,  in  the  case  of  a  male  to  the  trousers, 
in  the  case  of  infants  and  young  children  to  a  piece  of 
bandage  passed  between  the  legs.  Unless  safety-pins  are 
used,  take  care  that  the  pin  points  do  not  project,  as  you  will 
be  likely  to  afterwards  scratch  your  fingers. 

Leave  the  front  of  the  jersey  unpinned  till  the  dinner  pad 
is  inserted. 

Put  the  underlinen,  or  silk  strips,  and  the  dinner  pad  in 
place,  with  its  attached  fold  of  bandage  hanging  down.  Pin 
the  jersey  down  in  front. 

Place  the  breast  pads  and  the  pad  over  the  boss,  if  you 
mean  to  use  one. 

Pin  the  jersey  over  the  shoulders,  or  tie  the  pieces  provided 
for  the  purpose. 

Suspend  the  patient,  or  otherwise  jDlace  him  in  position, 
and  review  what  you  have  done,  taking  care  that  (I)  the 
head-gear  is  perfectly  comfortable,  pressing  neither  upon  the 
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ears  nor  painfully  upon  the  jaws  or  nape  of  the  neck  ;  (2) 
that  the  necessary  pads  have  not  been  forgotten  ;  (3)  that 
the  jersey  is  close-fitting,  free  from  creases,  and  its  lower 
margin  pulled  down  well  below  the  level  of  the  anterior  iliac 
spines. 

You  should  have  an  assistant,  if  possible,  and  he  should 
sit  or  stand  on  the  opposite  aspect  of  the  patient  to  you. 

Place  two  bandages  in  the  water.  After  it  has  ceased  to 
give  off  air-bubbles  take  out  the  first,^  squeeze  out  the  super- 
fluous fluid,  and  apply  the  first  roll  of  the  bandage  round  the 
waist  so  that  it  shall  fit  close,  but  not  tight.  Then  gradually 
carry  the  bandage  downwards  to  the  level  of  1  inch  below  the 
anterior  superior  iliac  spines.  Each  roll  should  only  slightly 
overlap  its  predecessor.  Give  the  bandage  a  turn  as  each 
roll  is  completed.  I  usually  make  these  turns  at  the  back. 
Each  makes  an  angle  w-ith  its  apex  downwards.  Having 
completely  covered  the  lower  half  of  the  trunk,  and  taken 
an  extra  pair  of  horizontal  turns  round  the  lower  edge  of 
the  jacket,  return  to  the  waist,  and  thence  bandage  gradually 
up  to  the  upper  margin  of  the  jacket — that  is,  to  a  level  2 
or  3  inches  higher  than  the  inferior  angle  of  the  scapula. 
Most  of  the  bandages  should  be  applied  in  the  same  regular 
methodical  progression  used  in  bandaging  a  leg,  or  there  will 
be  danger  of  leaving  some  part  of  the  case  soft  and  weak. 
But  from  time  to  time  a  few  extra  layers,  and  even  a  little 
thick  paste  made  with  plaster  and  water,  should  be  rubbed 
into  certain  parts,  namely  : 

1.  All  the  concavities. 

2.  The  flanks. 

3.  Just  below  the  breasts. 

4.  Over  the  epigastrium  and  umbilical  region. 

These  are  the  parts  where  the  strain  is  greatest ;  for  the 
jacket,  when  it  gives  way,  does  so  by  crushing,  not  by  tearing, 
just,  indeed,  as  does  a  hollow  iron  girder.  Hollow  iron 
girders,  when  made  scientifically,  according  to  the  principles 
of  Fairbairn  and  Stephenson,  are  extra  thick  on  the  side  on 
w^hich  a  rupturing  force  would  crush. 

No  free  plaster  should  be  applied  to  the  extreme  outside 
'  Repliice  it  with  another. 
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of  the  case,  as  it  tends  to  crumble  off.  As  soon  as  the  jersey 
has  been  covered  with  a  layer  or  two  of  bandage,  each  suc- 
cessive layer  should  be  well  rubbed  into  the  subjacent  one. 
Any  attempt  to  rub  the  earhest  layers  into  one  another  would 
sunply  wrinkle  them,  as  they  do  not  adhere  sufficiently  to  the 
jersey. 

If  the  above-WTitten  directions  concerning  making  and 
soaking  the  bandages  be  carefully  followed,  little  or  no  addi- 
tional moisture  will  be  required  while  the  case  is  being  built 
up.  If  from  any  accident  a  bandage  should  not  be  moist 
enough,  a  wet  pad  of  cotton-wool  serves  much  better  to 
moisten  the  case  than  the  operator's  hand,  which  splashes 
the  water  about  very  uncomfortably.  Superfluous  moisture 
is  greatly  to  be  avoided,  as  it  delays  the  drying  of  the  case  ; 
and,  so  long  as  the  case  is  not  quite  dry,  slight  influences  are 
apt  to  spoil  its  shape  or  even  break  it  down  altogether. 

From  time  to  time  the  ball  of  the  thumb  should  be  used 
to  shape  the  jacket  to  fit  well  the  crests  of  the  ilia  (and  the 
boss  in  a  case  of  angular  curvature).  The  number  of 
bandages,  4^  feet  by  3^  inches,  required  for  an  adult  woman's 
case  is  usually  about  twelve.  But  even  a  child  three  years 
old  will  require  five  such  bandages,  and  an  average  girl  of 
twelve  would  probably  require  nine.  But  size  is,  of  course, 
not  always  proportionate  to  age  ;  while  other  most  imjoortant 
considerations  are  the  shape  of  the  patient  and  the  nature  of 
the  disease.  The  more  the  patient's  figure  approaches  the 
simple  cylindrical,  the  thinner  may  the  jacket  be  made. 
Severe  examples  of  lateral  curvature  require  very  powerful 
jackets. 

The  finishing  touch  is  put  on  the  case  by  polishing  it  by 
means  of  vigorous  friction  with  the  wet  hand. 

Tahmg  the  Patient  down. — A  child  can  be  carried  from  the 
suspending  gear  to  a  couch  by  the  operator  with  his  hands  in 
its  armpits.  For  larger  patients  a  truck  is  very  useful.  The 
truck  in  use  at  St.  Bartholomew's  may  be  thus  described.  It 
consists  of  a  horizontal  board  about  6  feet  long,  with  a  ledge 
at  the  foot,  and  swinging  on  an  axle  placed  nearer  the  foot 
than  the  head.  This  axle  is  at  the  top  of  a  stand  which 
moves  on  three  small  wheels.    To  transfer  the  patient  to  the 
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board,  it  is  swung  on  its  axle  from  the  horizontal  to  the  per- 
pendicular position,  and  then  wheeled  up  till  it  is  in  contact 
with  the  patient's  back.  His  heels  should  rest  on  the  ledge 
at  the  foot  of  the  board. 

The  problem  then  is  to  keep  up  extension  while  the  trans- 
ference from  the  perpendicular  to  the  horizontal  is  being 
effected.    To  do  this  I  attach  a  doable  or  triple  fold  of  calico 


Fig.  244. — Boabd  used  at  the  West  London  Hospital  for  taking 
DOWN  FRoji  Suspension.  Note  small  spikes  at  lower  end  to  prevent 
it  from  slipping  on  floor. 

bandage  to  the  patient's  head-gear,  carry  this  bandage  over 
the  head  of  the  board,  and  there  hold  it  in  my  right  hand. 
When  the  pulleys  are  unhooked  from  the  head-gear  this  loop 
of  bandage  supports  the  patient  ;  but  without  delay  the 
board  should  be  swung  on  its  axle.  The  patient  then  lies 
flat  on  the  top  of  the  track.  The  head-gear  is  then  completely 
removed,  some  article  of  the  patient's  clothing  placed  beneath 
his  head  for  a  pillow,  the  bolt  inserted  which  fixes  the  board, 
and  he  is  ready  to  be  wheeled  in  front  of  the  fire. 
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A  large  mass  of  cotton  wadding  should  be  placed  between 
the  boas  of  an  angular  curvature  and  the  board  whilst  the 
board  is  still  perpendicular.  This  helps  to  produce  that 
accurate  fit  over  the  boss  so  necessary  to  prevent  sores. 

As  an  extempore  substitute  for  the  truck  a  plank,  a  frac- 
ture-board, an  unhinged  door,  or  a  school  form  may  be 
used. 

They  have  a  certain  advantage  in  that  on  them  the  patient 
can  be  placed  at  a  lower  level,  more  immediately  before  the 
fire,  when  drying. 

When  the  jacket  has  been  applied  with  the  patient  in  the 
prone  position,  the  truck,  couch,  or  plank  should  be  simply 
placed  beneath  him,  so  that  he  can  be  low'ered  down  upon  it 
and  then  gently  turned  over. 

Setting  arid  Drying. — These  two  i)rocesses  are  not  always 
quite  clearly  distinguished.  The  setting  takes  place  in  a  few 
minutes.  But  the  jacket  is  not  firm  till  it  is  dry,  and  in  the 
damp  climate  of  England  dryingmay  sometimes,  unfortunately, 
occupy  twenty-four  hours.  If  possible,  the  horizontal  posture 
should  be  kept  during  the  whole  time  of  drying.  Always 
place  the  patient  before  a  fire,  with  the  jacket  completely 
exposed.  The  arms  and  shoulders  may  be  wrapped  up,  and 
the  lower  extremities  should  be  kept  warm.  With  these 
precautions  there  is  no  danger  of  catching  cold.  But  when 
the  aj)plication  is  made  at  the  surgeon's  house,  or  in  a  hospital 
out-patient  department,  at  least  an  hour  in  dry  weather,  and 
two,  three,  or  more  in  damp,  should  elapse  before  the  patient's 
removal.  In  very  damp  weather  no  attempt  should  be 
made  to  construct  a  jacket  at  all,  except  in  urgent  cases  of 
angular  curvature,  and  then  active  steps  should  be  taken  to 
dry  by  means  of  hot  bottles  and  large  fires. 

When  the  case  is  thoroughly  dry,  and  not  before,  remove 
the  dinner  and  breast  pads. 

Frequently  a  semilunar  piece  has  to  be  cut  out  of  the  top  of 
the  case,  on  each  side,  to  prevent  it  from  chafing  the  axillary 
folds. 

But  never  on  any  account  cut  away  the  bottom  of  the  case 
higher  than  an  inch  below  the  anterior  superior  iliac  spines. 
If  it  is  uncomfortable  in  that  region,  place  pads  of  cotton-wool 
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between  the  jersey  and  the  case,  just  behind  the  seat  of 
pressure. 

On  tlte  patient's  first  visit  after  the  aj^plication  the  points 
to  be  attended  to  are  chiefly  those  noticed  in  the  last  two 
paragraphs  ;  also  the  state  of  the  boss,  if  the  case  be  one  of 
angular  curvature,  and  the  condition  of  the  patient  generally 
and  locally,  as  compared  with  the  state  of  things  before  the 
application.  In  lateral  curvature  also  the  patient  has  to  be 
measured.  I  shall  return  to  the  subject  of  measurements. 
Of  course,  also,  the  jacket  must  be  examined  to  see  if  it  has 
given  way  anywhere.  The  whole  jacket  must  be  seen— a  rule 
to  be  enforced  at  every  visit. 

How  to  convert  the  Jacket  from  a  Fixed  Apparatus  into  an 
easil'i  removable  Support.  Method  of  Lacing  ( Triple-Lacing). — 
Saw  the  jacket  down  the  middle  in  front  with  an  ordinary 
meat-saw.  I  find  a  large  powerful  saw,  supplemented  by  a 
short-bladed  clasp-knife,  a  broken  table-knife,  or  a  pair  of 
cutting-pliers,  convenient  for  even  making  the  crucial  incision 
over  the  boss. 

Separate  the  jacket  from  the  jersey  beneath,  give  it  a 
half-turn  round  the  patient's  body,  so  as  to  get  the  back  and 
front  to  present  in  the  two  axillae  respectively,  and  then  slip 
it  off  sideways.  Now  bore  a  row  of  holes  on  each  side  the 
division  made  by  the  saw,  about  an  inch  and  a  quarter 
apart  and  about  an  inch  from  the  edge.  These  edges  may  be 
bound  by  strips  of  adhesive  plaster  over  them.  Thread  a 
cord  staylace  up  and  down  each  row  of  holes  till  between 
each  pair  of  holes  a  loop  of  cord  extends.  When  the  jacket  is 
reapplied,  it  can  be  closely  fixed  by  lacing  a  third  lace  in  and 
out  these  loops.  In  reapplying  the  jacket,  reverse  the 
manoeuvre  by  which  it  was  taken  off,  slipping  it  on  sideways, 
and  then  twisting  it  round  to  the  front. 

Note. — The  surgeon  should  never  be  too  anxious  to  cut  up 
the  jacket,  or  too  solicitous  to  gratify  the  patient's  wishes  in 
this  respect.  The  moment  he  does  so  a  grave  alteration  has 
been  made  in  the  treatment.  I  am  afraid  that  the  gravity  of 
this  alteration  is  not  often  sufficiently  appreciated.    I  have 
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referred  to  this  j)oint  before,  and  shall  return  to  it  again  in 
connection  with  the  poroplastic  case. 

Patient's  condition  and  comfort  are  to  he  watched  dnrinf/ 
the  process  of  applying  the  jacket.  If  the  head-gear  gets 
uncomfortable  or  painful,  it  is  often  impossible  to  improve  it 
without  letting  the  patient  down.  As  to  do  so  would  probably 
ruin  the  case,  there  is  nothing  to  be  done  but  to  hurry  on 
with  the  application.  It  is,  therefore,  most  important  to  see 
that  the  patient  is  thoroughly  comfortable  before  commencing. 
Children  can  be  lifted  up  by  the  arms  till  the  head-gear  is  re- 
adjusted. Some  adults  may  be  allowed  to  swing  themselves 
by  their  own  arms  while  the  head-gear  is  set  right.  But,  in 
permitting  this,  the  effect  on  the  case  so  far  as  it  has  been 
applied  must  be  cautiously  watched.  If  the  patient  look  like 
fainting,  take  her  down  on  the  truck  or  plank  at  once,  and, 
after  a  short  rest,  swing  her  up  again  and  recommence.  In 
doing  so,  exactly  reverse  the  steps  of  the  above-given  directions 
for  taking  down.  If  a  patient  with  angulai"  curvature  should 
complain  of  pain  in  the  back  or  side,  lower  him  gently  till  he 
says  the  pain  is  relieved. 

The  patient  sometimes  tends  to  swing  round  and  round 
in  an  awkward  way.  The  operator  should  employ  one  hand 
to  steady  hiin  whilst  rubbing  in  the  bandages  with  the  other. 

Tins. — Professor  Sayre  has  himself  given  up  the  use  of 
these  ;  and  they  certainly  are  open  to  two  objections.  First, 
even  when  bent  and  fitted  with  the  greatest  carefulness  they 
have  a  tendency  to  prevent  the  case  from  moulding  itself  with 
perfect  accuracy  to  the  body.  Secondly,  they  destroy  the 
homogeneity  of  the  case.  Still  I  must  confess  to  using  them 
occasionally  myself,  though  very  exceptionally,  and  to  think- 
ing that  the  above-mentioned  objections  are  not  universally 
paramount.  The  tins  should,  as  a  rule,  be  placed  perpendicu- 
larly and  in  the  flanks.  As  the  part  of  the  case  most  likely 
to  give  way  is  either  before  or  behind,  if  the  tins  be  placed  in 
the  flanks,  they  resist  any  such  breakage  with  all  the  great 
force  necessary  to  bend  a  flat  metal  plate  in  a  plane  with  its 
own  surface.  To  obtain  this  effect  the  superjacent  layers  of 
bandage  must  be  so  rubbed  and  moulded  to  the  tins  as  to  fix 
them  in  absolutely  firm  position.    To  help  this  fixation  the 
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tins  are  perforated  here  and  there.  Each  tin  should  be  about 
five-eighths  of  an  inch  wide,  and  not  quite  so  long  as  the  case. 
It  is  good  to  give  the  actual  extremity  of  each  tin  the  slightest 
possible  turn  inwards.  As  the  tins  should  not  be  worked  in 
till  the  jersey  is  completely  and  thoroughly  covered  with 
plaster  bandage,  there  need  be  no  fear  of  this  causing  the 
pafcient  discomfort ;  while,  if  the  ends  of  the  tins  are  ever  so 
little  everted,  they  will  probably  work  through  the  superjacent 
bandages  and  tear  the  patient's  clothes.  Four  tins  are 
enough  for  any  case — two  on  each  side,  with,  perhaps,  a  half- 
tin  or  two  in  any  great  concavity.  They  should  be  moulded 
to  fit  their  destined  places  with  the  greatest  accuracy. 

I  have  sometimes  been  tempted  to  use  the  elasticity  of  the 
tins  in  such  a  way  as  to  exert  some  active  influence  on  the 
patient's  deformity.  In  this  way  it  is  very  easy  to  give  to 
any  segment  of  the  case  a  tendency  to  compress  the  part 
beneath  it  or  to  pull  away  from  it.  If  the  steel  spinal  instru- 
ments effect  anything  at  all  with  their  screws  and  pressure 
pads  (on  a  future  occasion  I  hope  to  give  proofs  that  they  do 
not),  an  elastic  continuous  pressure,  such  as  can  be  given  by 
metal  strips  moulded  and  worked  into  a  plaster  case,  should 
be  more  effectual,  because  the  case  itself  gives  them  a  real 
2)oint  d'appui,  whereas  the  pelvic  girdle  of  the  spinal  instru- 
ment is  little  better  than  a  sham  when  used  for  the  attach- 
ment of  any  contrivance  pressing  horizontally  or  nearly  so. 

If  the  end  of  a  tin  should  work,  or  threaten  to  work,  its 
way  out,  a  small  piece  of  cotton-wool  should  be  fixed  over  it 
by  a  long  strip  of  adhesive  plaster.     This  is  quite  effectual. 

TJie  Jury-mast. — This  is  made  by  the  instrument-maker 
according  to  measurements  which  he  usually  knows  how  to 
take  himself,  but  which  can  be  taken  by  the  surgeon  in  the 
following  way.  Make  two  ink-marks  on  the  patient's  back, 
representing  respectively  the  level  of  the  upper  and  lower 
margins  of  the  plaster  jacket  which  is  to  carry  the  jury-mast. 
In  a  case  of  upper  dorsal  disease  the  upper  mark  should  not 
be  higher  than  the  boss.  Then,  with  the  patient  standing  in 
as  erect  a  position  as  he  can  assume,  and  with  his  head  well 
up,  apply  a  narrow  strip  of  lead  from  the  lower  ink-mark  to 
the  upper,  takiug  a  correct  tracing  along  the  spine,  thence 
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lierpendicularly  np  to  the  occiput,  and  lastly  curving  forward 
close  to  the  head  as  far  as  the  vertex  or  a  little  farther.  This 
is  only  the  tracing  of  the  patient's  outline.  The  working 
tracing  for  the  jury-mast  is  made  by  carrying  the  first  tracing 
back  from  the  occiput  1  inch  and  above  the  head  2 
inches.  Otherwise  the  jury-mast,  which  always  settles  down 
a  little,  will  compress  the  head,  aggravating  what  it  is 
intended  to  relieve.  The  material  for  the  jury-mast  is  iron 
soft  enough  to  be  bent  across  the  knee  without  difficulty,  so 
that  any  error  in  fit  may  be  easily  corrected.  The  cervico- 
dorsal  part  is  double,  so  that  a  bar  runs  along  each  side  of 
the  spine.  From  this  several  strips  of  perforated  tin  run 
outwards,  to  act  as  stays  when  worked  into  the  plaster 
jacket.  Buckles  are  riveted  to  the  apex,  to  which  the  head- 
gear straps  are  afterwards  attached. 

Fixing  the  Jury-mast. — The  jury-mast  should  be  tried  on 
the  patient  before  commencing  the  jacket.  Eemember,  in 
arranging  the  patient,  that  no  cervical  case  should  be  sus- 
pended by  the  head.  The  head-gear  may  be  used,  not  to 
sustain  the  patient's  weight,  but  merely  to  support  the  head 
itself  in  good  position.  The  patient  should  not  be  pulled  oft' 
his  heels.  A  child  should  be  supported  by  an  assistant  with 
his  hands  in  the  axillae,  assisted  by  the  arm  loops  on  the 
'suspension  bar.  An  adult  should  extend  himself.  I  am 
assuming  that  almost  every  patient  with  cervical  caries  and 
fit  to  wear  a  jury-mast  can  stand  and  is  entirely,  or  almost 
entirely,  free  from  paraplegia.  The  plaster  case  should  be 
nearly  half  made  before  the  jury-mast  is  put  in  place.  The 
mast  should  be  fixed  into  the  plaster  jacket  a  httle  higher  up 
than  what  is  destined  to  be  its  ultimate  position,  so  as  to 
allow  for  settling.  This  precaution  is  especially  necessary  in 
the  case  of  young  children.  If  the  mast  should  be  found  not 
to  be  in  a  proper  position  with  regard  to  the  head  when  it 
has  been  bandaged  on,  nothing  should  be  done  with  it  till  the 
case  is  quite  dry  and  hard.  Then  its  curve  may  be  altered 
anywhere  by  means  of  two  hand-vices. 

The  head-gear  should  not  be  put  on  till  the  jacket  is  dry, 
and  then  it  should  be  comfortably  fitted,  so  that  the  patient's 
chin  may  neither  be  too  much  tipped  up  nor  too  little  sup- 
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ported.  The  comfort  of  the  patient  is  the  thing  to  be  aimed 
at. 

Broken  Jackets:  when  and  hon-  they  can  he  advantageously 
mended.— When  a  jacket  breaks,  even  though  it  does  so  in  one 
place  only,  there  are  two  reasons  for  making  a  new  case 
rather  than  repairing  the  old  one.  The  fracture  being  almost 
always  transverse,  the  jacket  may  now  be  regarded  as  con- 
sisting of  two  pieces,  one  above,  the  other  below,  the  frac- 
ture. -These  two  pieces  approach  one  another,  and  no  amount 
of  extension  applied"  to  the  patient  merely  will  separate  them. 
Extension  must  be  applied  directly  to  the  jacket  itself,  and 
that  is  sometimes  both  troublesome  and  difficult.  The  second 
objection  to  mending  a  broken  jacket  is  that  the  additional 
plaster  and  bandages  are  apt  to  make  the  jacket  look  ckmisy, 
and  that  in  a  region  where  it  is  especially  desired  to  be 
slender. 

Still,  mending  is  sometimes  preferable  to  remaking  a 
jacket.  It  is  mainly  in  dealing  with  lateral  curvatures  that 
it  becomes  very  important  to  re-extend  the  jacket  to  its 
original  shape.  This  is  effected  in  the  following  manner. 
Two  holes  are  bored  near  the  lower  edge  of  the  jacket,  one  in 
front,  the  other  behind.  These  are  connected  by  a  loop  of 
strong  cord  passing  downwards  between  the  patienfs  legs  to 
another  loop  which  passes  beneath  his  heels  or  insteps. 
These  loops  should  be  just  tight  when  the  patient's  knees  are 
slightly  bent.  He  can  himself,  by  a  very  small  effort  indeed, 
keep  the  lower  edge  of  his  case  dragged  down.  Or  an  assis- 
tant may,  with  the  aid  of  the  cords,  pull  the  lower  part  of  the 
jacket  down. 

The  V  Cut. — "When  a  patient  with  lateral  curvature  has 
worn  a  plaster  jacket  for  some  time — say  two  months— and 
has  diligently  and  regularly  suspended  himself  every  day  or 
twice  daily,  it  is  generally  the  practice  to  put  on  a  new  jacket. 
Professor  Sayre  at  one  time,  instead  of  making  a  new  jacket, 
cut  a  V-shaped  piece  out  of  the  dorsal  convexity  of  the  old 
one,  and,  the  patient  being  suspended  as  if  for  the  application 
of  a  new  jacket,  plaster  bandages  were  passed  round  the  case 
in  such  a  way  as  to  cover  over  the  gap  produced  by  the  V  cut. 
I  gave  this  V  cut  a  considerable  trial,  and  found  it  useless. 
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It  is  based  on  an  exaggerated  idea  of  the  value  of  practising 
'  self-suspension.' 


II.  The  Felt  or  Poroplastic  Jacket 

Without  going  here  into  a  complete  inquiry  into  the  value 
of  prepared  felt  as  a  material  with  which  to  carry  out  Saj're's 
treatment,  and  without  delaying  to  make  a  complete  critical 
comparison  of  the  plaster-of-Paris  and  the  poroplastic  jacket, 
1  shah  premise  that  I  prefer  to  use  the  latter  in  many  cases, 
mainly  for  the  following  reasons : 

1.  It  is  economical  of  time. 

2.  In  the  case  of  adult  or  adolescent  females  the  felt 
jacket  is  more  shapely,  i.e.  smaller  in  the  waist,  than  the 
plaster  jacket. 

3.  It  is  more  easy  to  protect  the  breasts  against  pressure 
from  a  felt  than  from  a  plaster  jacket. 

The  cases  best  fitted  for  the  poroplastic  jacket  are  those 
of  not  too  severe  lateral  curvature,  and  those  of  angular 
curvature  in  the  dorsal  region.  There  are  many  cases  which 
the  most  experienced  person  would  be  ill-advised  to  treat  with 
felt  instead  of  plaster.  And  it  should  never  be  forgotten  that 
to  do  justice  to  the  poroplastic  jacket  requires  as  much  care 
and  skill  on  the  part  of  the  surgeon  as  are  required  to  make  a 
good  plaster-of-Paris  jacket.  In  the  case  also  of  the  felt 
jacket  the  surgeon  can  very  easily  deceive  himself  into 
thinking  he  has  put  on  an  admirable  jacket,  when  in  reality 
he  has  merely  put  on-  a  thing  which  from  its  stifi"  qualities 
retains  a  shape,  elegant  perhaps,  but  not  at  all  that  of  the 
patient  beneath,  and  therefore  not  supporting  him  and  not 
doing  him  any  good.  Patients  are  themselves  often  so  vain 
and  so  Utile  conscious  of  the  serious  nature  of  their  own 
illness  that  they  will  assist  the  surgeon  to  deceive  himself 
into  thinking  a  merely  handsome  felt  jacket  to  be  a  good  one. 
I  have  repeatedly  seen,  in  cases  of  lateral  curvature,  felt  jackets 
pronoiinced  by  surgeon  and  patient  to  be  admii'able  fits  where 
no  increase  in  height  had  been  gained  by  the  application,  and 
where,  at  the  points  where  the  jacket  ought  to  fit  closest,  it 


FELT  AND  POBOPLASTIC  JACKETS 


507 


was  possible  to  thrust  in  the  blade  of  a  penknife  up  to  the 
hilt  without  touching  the  patient's  skin. 

The  apparatus  required  for  suspension,  the  jersey  worn, 
and  the  preliminary  preparations  up  to  the  moment  of 
applying  either  the  plaster-of-Paris  or  the  poroplastic  jacket, 
are  almost  exactly  the  same  in  the  case  of  both.  These  have 
been  already  described. 

But  it  is  not  the  custom  to  use  a  dinner  pad  beneath  the 
felt  jacket.  With  regard  to  this  matter,  I  am  not  sure  that 
the  pad  is  necessary  even  when  the  jacket  is  to  be  of  plaster 
of  Paris.  Indeed,  I  now  seldom  use  it  at  all.  I  will,  at 
all  events,  go  so  far  as  to  say  that  when  a  plaster-of-Paris 
jacket  is  applied  to  a  case  of  severe  lateral  curvature  in 
which  cure  is  out  of  the  question,  the  dinner  pad  is  not  neces- 
sary, provided  the  breast  pads  be  made  rather  large,  and 
extended  downwards  to  a  few  inches  below  the  nipple. 

The  only  special  apparatus  required  for  applying  the  poro- 
plastic case  is 

TJte  Heater  or  Occn,  a  high  cylindrical  vessel  of  tinned 
or  of  '  galvanised  '  iron.  It  has  a  perforated  and  loose  false 
bottom,  to  keep  the  felt  jacket  high  and  dry  above  the  thin 
layer  of  water  which  should  lie  beneath.  The  whole  is  heated 
over  a  stove  of  some  description,  usually  a  gas  stove,  until  the 
water  boils. 

When  a  special  heater  is  not  at  hand  the  jacket  can, 
though  less  conveniently,  be  softened  before  a  large  fire,  or  in 
an  ordinary  oven.  The  jackets  are  made  at  Plymouth  by  the 
representatives  of  the  late  Mr.  Cocking,  the  patentee.  Their 
price  varies,  with  the  amount  of  pains  taken  to  finish  them 
off,  from  about  10s.  6d.  for  the  roughest  quality,  upwards. 
The  10s.  Qd.  jacket  is  good  enough  for  practical  purposes,  and 
is  the  kind  in  use  at  hospitals.  Of  late  years  this  price  has 
tended  to  rise. 

The  necessary  measurements  should  be  taken  by  the  surgeon. 
Pie  cannot  bestow  too  much  pains  on  them.  If  the  measure- 
ments are  well  taken,  I  feel  it  only  due  to  the  workmen  at 
Plymouth  to  say  that  it  is  wonderful  how  accurately  and 
intelligently  they  usually  work  up  to  them. 

I   always   supplement  my  measurements  with  careful 
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diagrams  or  sketches,  and  I  strongly  recommend  every  one  to 
do  the  same.    No  great  faculty  of  drawing  is  required. 
The  following  rules  of  procedure  may  be  given  : 

1.  Your  patient  should  stand  in  a  good  light  several  yards 
away. 

2.  His  back  should  be  towards  you. 

3.  The  back  should  be  absolutely  nude  down  to  the  level 
of  just  below  the  middle  of  the  sacrum.  (In  treating  a  female 
with  spinal  disease  false  modesty  is  as  much  out  of  place  as 
it  would  be  in  the  case  of  an  ovariotomy.) 

4.  He  should  stand  square,  with  head  erect,  knees  straight, 
and  eyes  looking  straight  forward. 

5.  If  the  affection  is  lateral  curvature,  it  is  best  to  suspend 
the  patient,  or  rather  to  cause  him  to  suspend  himself,  with 
arms  extended  upwards. 

6.  Make  as  accurate  a  drawing  of  the  patient's  outline  as 
you  can,  from  the  axillsR  down  to  the  great  trochanters. 
Without  care  you  are  certain  to  exaggerate  every  curve.  As  the 
felt  makers  have  also  a  tendency  to  exaggerate  still  further, 
special  trouble  should  be  taken  to  avoid  doing  so  yourself. 
If  you  look  at  your  sketch  and  at  the  patient's  back  simul- 
taneously in  a  little  hand  mirror,  you  will  see  them  both,  of 
course,  reversed,  and  wall  have  no  difficulty  in  detecting  your 

exaggeration.  Correct  it.  You  can 
sketch  first  with  pencil,  and,  after 
correction,  ink  in. 

7.  Having  got  now  an  outline 
something   like   this,  for  example, 

IB  [         take  the  girth  of  the  patient  at  a,  b, 

and  c,  A  being  well  over  the  scapulae 
in  males  and  over  the  breasts  in 
females,  b  being  round  the  waist,  c 
round  the  pelvis  just  above  the  tro- 


^  chanters. 

Fig.  245.-MKASUREMENT  g.  In  the  mid-dorsal  line  make 

Sketch  for  Fjelt  Jacket.  .   ,  ,  .       •        i  . 

three  mk-marks  :  one  at  a,  i.e.  about 

2  inches  above  the  level  of  the  inferior  angles  of  the  sca- 
pula; the  second  below  the  waist  but  just  above  the  level 
of  the  highest  parts  of  the  iliac  crests ;  and  the  third  at  c. 
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The  reason  for  placing  the  second  mark  below  the  level 
of  the  waist  is  that  the  jacket,  being  applied  soft  and  then 
tightened  on,  makes  a  kind  of  artificial  waist  which  is  slightly 
below  the  natural  one,  and  whose  exact  position  is  determined 
by  that  of  the  iliac  crest. 

9.  Measure  the  intervals  between  the  three  marks. 

We  now  have  five  measurements,  three  horizontal  and 
two  perpendicular  ;  and  if  the  patient's  figure  be  very  simple 
and  commonplace,,  these  measurements,  together  with  the 
sketch,  suffice. 

But  in  the  case  of  all  females  above  twelve,  of  all  cases  of 
angular  curvature,  of  all  cases  of  severe  lateral  curvature,  and 
of  certain  individual  peculiarities,  other  data  should  be  given 
to  the  felt-maker. 

In  the  case  of  females  above  twelve  send  the  height  of  the 
nipples  above  the  waist,  and  the  length  of  a  line  carried  from 
nipple  to  nipple  round  the  back,  over  the  scapulee,  adding 
whether  the  mammae  be  small,  medium-sized,  large,  or  very 
large. 

When  lateral  curvatures  are  very  severe  a  plaster  jacket 
should  be  applied,  and,  when  dry,  cut  oif  to  use  as  a  cast. 
The  patient  should  be  suspended  when  a  cast  is  being  taken 
for  the  felt-maker's  use. 

In  the  case  of  angular  curvature  the  patient  should  be 
suspended  and  a  tracing  taken  of  the  spine  from  the  upper  to 
the  lower  border  of  the  jacket,  or  rather 
between  two  points  which  are  meant  to 
correspond  to  these  borders,  and  which 
may  be  marked  on  the  skin  with  ink. 

When  the  abdomen  is  very  prominent 
an  anterior  longitudinal  measurement 
should  be  sent,  lest  the  jacket  should  be 
made  too  short  below,  an  accident  which 
causes  the  hypogastrium  to  swell  out  below 
the  lower  edge  of  the  jacket  in  an  unsatis- 
factory manner.  Often,  in  such  cases,  a  outlinY""^^ 
lateral  sketch  is  useful.  Be  particularly 
careful  not  to  exaggerate  in  this  sketch.  Fig.  246  shows  the 
kind  of  thing  not  to  send. 
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The  jmrojdastic  jacket  as  sent  hack  from  the  makers  is 
open  in  front  and  provided  with  buckles  and  webbing  strapf-:. 
There  should  never  be  less  than  four  buckles,  even  to  a  child's 
jacket. 

Tlie  AjpiAication  of  the  Poroplastic  Jacket. — The  rules  for 
suspending  the  patient  and  the  circumstances  which  may 
contra-indicate  suspension  are  essentially  the  same  in  the 
ease  of  both  plaster-of-Paris  and  poroplastic  jackets.  (Refer 
to  pp.  496  and  502). 

The  pa  tient  being  all  ready,  see  that  the  buckles  on  the 
jacket  are  open,  that  the  webbing  straps  are  tucked  up  out  of 
the  way  of  the  wet,  and  that  there  is  water  in  the  pan  of  the 
oven.  Then  place  the  jacket  in  the  oven  and  close  the  door. 
Keep  the  jacket  in  until  it  is  soft.  It  never  becomes  really 
plastic.  A  period  of  two  or  three  minutes  usually  suf&ces 
for  this ;  but  the  door  of  the  oven  may  be  opened  two  or 
three  times  to  see  if  the  jacket  is  ready. 

An  assistant  is  useful  to  help  in  the  application  of 
the  jacket.  There  are  several  different  ways  in  which 
the  surgeon  and  assistant  can  work  together.  I  usually 
proceed  as  follows  : — To  commence  with,  I  sit  in  front  of  the 
patient,  and  place  my  thumbs  below  the  anterior  superior 
iliac  spines.  My  assistant  now  takes  the  jacket  out  of  the 
oven,  and  applies  it  from  behind  in  such  a  way  that  its  lower 
margins  just  rest  on  my  thumbs.  He  holds  the  jacket  in 
this  position  while  I  take  hold  of  the  upper  middle  buckle  and 
the  corresponding  strap.  He  then  holds  the  jacket  in 
position  by  pressing  the  lower  part  of  it  firmly  against  the 
hips,  while  I,  as  quickly  as  possible,  fasten  the  buckles  and 
straps,  not  tightening  any  much  until  all  are  buckled.  Then 
I  tighten  them  one  after  another,  two  or  three  times  over, 
little  by  little.  To  tighten  each  strap  to  the  utmost  at  first 
would  either  break  or  wrinkle  the  jacket.  Next,  with  the 
palms  of  my  hands  and  the  balls  of  my  thumbs,  I  press  and 
mould  the  jacket  to  the  iliac  crests,  and  attempt  to  mould  the 
jacket  also  to  the  ribs,  sometimes  using  my  right  or  left  fore- 
arm to  give  counter-pressure.  But  (and  this  is  one  of  the 
great  defects  of  the  felt  jacket,  due  to  its  not  being  plastic, 
being,  indeed,  little  more  than  pliable  and  extensile)  pressure 
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from  without  has  not  a  perfect  effect  in  moulding  the  poro- 
plastic  jacket.  If  any  part  of  the  jacket  is  too  large  for  the 
form  beneath  it,  so  it  usually  remains,  unless  the  extensile 
nature  of  the  felt  can  be  made  use  of  to  improve  the  fit.  I 
have  sometimes  felt  justified  in  purposely  making  a  fold  in 
the  jacket.  Then  the  fold  should  always  be  made  parallel 
■with  the  line  of  greatest  pressure  at  the  situation  in  question, 
so  that  the  fold  may  act  as  a  buttreps  rather  than  be  a  source 
of  weakness.  The  buckle  and  strap  nearest  to  the  lower 
border  of  the  jacket  should  be  well  tightened,  so  as  to  get  a 
good  fit  round  the  hips.  But  the  chest  buckles  should 
not  be  tighter  than  will  admit  of  free  and  full  inspiration  ; 
otherwise  they  will  have  to  be  loosened  afterwards,  and  this 
will  disturb  the  fit  of  the  whole  jacket, 

Sometimes  I  apply  a  double-headed  roller  bandage  over 
the  whole  jacket  while  it  is  still  soft,  and  I  am  inclined  to 
think  that  this  is  the  best  method  of  attempting  to  mould 
the  jacket  by  pressure.  By  it  pressure  is  applied  every- 
where at  once — a  great  advantage  in  moulding  pseudo-plasiic 
material,  which  is  apt  to  bulge  out  at  one  spot  while  it  is 
being  moulded  and  pressed  in  at  another.  This  plan  I  learnt 
from  Mr.  Willett. 

Mr.  Swayne  uses  the  pressure  of  a  wide  girdle  of  soft 
felt. 

Be  careful  not  to  squeeze  the  mammEe  over  or  half  over 
the  upper  margin  of  the  jacket  by  tightening  it  too  much. 

If  the  case  be  one  of  angular  curvature,  mould  the  jacket 
carefully  to  the  boss. 

In  a  few  minutes  the  jacket  is  cool,  dry,  and  hard,  and  the 
patient  may  be  gently  let  down  ;  but  he  should  maintain 
the  horizontal  position  for  half  an  hour. 

It  is  because  the  *  poroplastic  '  jacket  is  not  plastic,  even 
when  warm,  but  only  ductile  and  flexible,  that  I  have 
emphasised  the  importance  of  not  exaggerating  the  promi- 
nences and  curves  in  sending  measurements  to  Plymouth. 
Fur  years  I  have  made  a  point  of  under stativrj  them.  It  is 
easier  to  stretch  out  a  simple  cylinder  of  felt  to  fit  the  body 
than  to  press  in  an  elegant  felt  jacket  of  exaggerated  shape. 
I  also  now  generally  take  the  jacket  out  of  the  steamer  myself, 
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swing  it  quickly  round  the  patient,  press  it  well  down  on  the 
hips,  and  tighten  the  upper  middle  buckle,  doing  all  this  in  as 
quick  succession  as  I  can.  With  this  plan  an  assistant  is  un- 
necessary. 

Early  After-management  of  the  Puroplastic  Jacket.    At  once 
find  out  (1)  if  the  jacket  is  too  high  in  the  armpits,  (2)  if  it 
permits  free  respiration  ;  (3)  if  it  is  too  tight  anywhere  at  all  ; 
(4 )  in  the  case  of  a  female,  if  there  is  room  for  the  breasts. 
The  breast  pads  should  be  removed  at  once  in  the  case  of  a 
felt  jacket,  and  not  left  in  situ  for  twenty-four  hours  as  with 
the  plaster  jacket.    Also  (5)  see  if  any  part  of  the  upper 
margin  of  the  jacket  projects  unduly,  either  anteriorly  or 
posteriorly.    If  so,  you  must  correct  this  either  by  cutting  or 
remoulding.    In  nine  cases  cut  of  ten  a  little  cutting  suffices. 
Very  unsightly  is  the  high  rim  of  a  felt  jacket  sticking  out 
under  the  dress  far  away  from  the  chest  or  back  beneath  it. 
When  the  jacket  is  too  high  in  the  armpits,  cut  a  semilunar 
piece  out,  4  or  5  inches  long ;  often  a  depth  of  about  an 
mch  suffices.    The  patient's  comfort  will  guide  you.  Hold 
his  arm  to  his  side  whilst  determining  the  exact  place  where 
you  mean  to  cut  out  the  semilunar  piece.    If  you  have  not 
left  room  for  the  breasts,  you  had  better  suspend  your 
patient  again,  pad  her  breasts  thicker  than  before,  resoften 
and  remould  the  jacket,  taking  care  not  to  draw  the  upper 
two  buckles  overtight.     The  management  of  the  mammae 
is   usually  much  neglected  in  applying   spinal  apparatus 
of   any  kind.    This  is  the  more  disgraceful  because  the 
amount  of  improvement  to  be  effected  by  the  instrument  is 
often  neither  great  nor  certain.     Thus  it   comes  about 
that  after  a  time  the  surgeon  finds  what  he  calls  his  patient's 
figure,  namely,  her  spine,  not  improved,  and  she  finds  what 
she  calls  her  '  figure,'  namely,  her  breasts,  entirely  spoilt, 
flattened  back,  pendulous,  atrophied. 

If  the  jacket  extends  too  low,  and  prevents  the  thighs 
from  being  flexed  on  the  abdomen,  cut  it  away  charily,  on  no 
consideration  getting  quite  as  high  as  the  anterior  superior 
iliac  spines.  Moreover,  if  it  presses  or  chafes  anywhere  at 
the  lower  edge,  remedy  it  by  pads  of  cotton- wool  (see  the 
section  on  After-management  of  the  Plaster-of- Paris  Jacket), 
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and  not  by  cutting  away.  Eemember  that  the  pelvic  part  of 
the  jacket  is  the  basal,  and  a  most  essential,  part  of  the  whole 
structure. 

When  applied  for  caries  of  the  spine  the  jacket  should  not 
be  removed,  as  a  rule,  either  night  or  day,  for  a  month.  For- 
bid the  patient  to,  on  any  consideration,  either  loosen  or 
tighten  a  single  strap  or  buckle,  except  in  your  presence.  Of 
course  this  throws  on  you  the  responsibiHty  of  seeing  that 
there  is  room  for  free  respiration  before  you  send  the  patient 
away  from  your  house.  If  it  is  convenient,  you  had  better 
see  the  patient  the  following  day ;  but  at  least  see  him  within 
a  week,  unless  it  be  a  patient  on  whom  you  have  put  several 
jackets,  and  who,  therefore,  has  had  an  opportunity  of  learning 
their  management.  When  such  persons  live  far  away  in  the 
country,  I  frequently  give  them  leave  to  stay  away  for  the 
whole  of  the  first  month. 

On  the  first  return  of  the  patient  after  the  application,  in 
addition  to  inquiring  into  the  comfort  and  fit  of  the  jacket, 
particularly  investigate  into  whether  there  be  any  chafing 
over  the  iliac  crests,  and,  in  the  case  of  angular  curvature, 
over  the  boss.  Also  measure  and  carefully  record  the  height 
of  patients  with  lateral  curvature.  Examine  the  jacket  every- 
where to  see  if  it  is  cracking  or  tearing  at  all. 

At  every  succeeding  visit  attend  to  the  points  mentioned  in 
the  last  paragraph,  take  care  that  the  jacket  is  kept  in  proper 
repair,  as  well  as  securely  buckled,  and  measure  the  height 
again  from  time  to  time,  carefully  recording  it. 

Repairing  a  torn  felt  jacket  is  usually  effected  by  patches  of 
leather  fastened  to  the  felt  beneath  by  a  double  row  of  large 
stitches.  But  when  the  jacket  has  broken  or  been  crushed,  the 
mischief,  if  reparable  at  all,  should  be  repaired  by  a  patch,  not 
of  leather,  but  of  strong  felt.  The  leather  patches  can  be  put 
on  by  a  saddler.  So  also  can  the  felt  patches ;  but  these 
should  be  previously  softened  and  moulded  to  the  part  where 
they  are  to  be. 

Shoidd  any  part  of  the  felt  jacket — e.g.,  over  the  anterior 
superior  spines  and  breasts —  be  left  soft  '!■  I  am  inclined  to 
answer.  No,  because  it  is  not  necessary,  and  it  must  tend  to 
lessen  the  value  of  the  jacket  as  a  uniformly  rigid  support. 
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I  have  sometimes  seen  jackets  which  liad  been  treated  in  this 
way  which  were  thus  rendered  reahy  quite  useless.  Moreover, 
if  a  jacket  presses  on  the  mamrasB  at  all,  it  is  hkely  to  cause 
atrophy  whether  the  compressing  part  be  soft  or  hard. 


III.  How  TO  Judge  of  the  Patient's  Progress 

Entirely  different  methods  are,  of  course,  required  accord- 
ing as  the  case  be  one  of  angular  or  of  lateral  curvature.  In 
the  case  of 

Angular  Curvature 

the  surgeon  should  be  content  for  the  first  six  months  of 
treatment  to  judge  by  the  patient's  general  appearance  and 
carriage,  and  by  the  account  given  of  his  state  as  regards 
freedom  from  pain,  amount  of  appetite,  spirits,  and  the 
like.  If  in  almost  all  these  points  things  are  satisfactory, 
the  local  condition  is  almost  certainly  improving.  If  in 
any  of  these  points  the  patient's  condition  is  not  as  it  ought 
to  be,  inquiry  is  demanded.  The  angle  can  be  watched, 
if  desired,  without  taking  off  the  case.  To  facilitate  this  the 
patient  should  bow  forward  over  a  stool  or  over  the  surgeon's 
knee,  with  his  head  towards  the  light.  The  surgeon  can  then 
look  downwards  between  the  jacket  and  the  spine.  Unless  the 
patient  has  grown  thinner  or  the  angle  more  acute,  the  space 
between  jacket  and  skin  should,  even  in  this  position,  be  very 
small.  But  an  increase  of  the  angle,  provided  the  general 
symptoms  be  excellent,  is  more  likely  to  mean  cicatricial  con- 
traction than  progress  of  disease. 

If  the  carriage  is  not  improved,  and  there  is  a  continuance 
or  a  revival  of  the  pains  of  caries,  most  likely  the  jacket  is 
imperfect  either  in  fit,  or  length,  or  consistency.  The  pains 
of  dorsal  and  lumbar  caries  are  quite  as  commonly  referred  to 
the  stomach,  to  the  belly,  or  even  to  the  lower  extremities,  as 
to  the  seat  of  the  disease.  The  cause  of  pain  due  to  super- 
ficial chafing  or  pressure  will  be  suspected  from  its  locality  in 
the  case  of  children,  and  will  probably  be  pointed  out  by  an 
adult  patient  himself.    Such  chafing  or  pressure  may  affect 
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the  general  health  if  neglected,  but  scarcely  appears  to  affect 
the  course  of  the  caries.' 

If  the  jacket  has  removed  the  local  pains  and  given 
strength  to  the  diseased  spine,  but  the  patient's  general  con- 
dition remains  bad,  including  his  appetite  and  spirits,  what  he 
probably  needs  is  fresh  air,  and  especially  sea  air.  In  those 
melancholy  cases  among  the  poor  where  change  of  air  is  not 
attainable,  do  not  grow  impatient  and  remove  the  jacket,  but 
first  see  if  it  be  imperfect  anywhere,  and,  secondly,  try  to 
impress  upon  the  poor  people  concerned  the  importance  of 
ventilation  and  light.  Neither  a  plaster  nor  a  poroplastic 
jacket  can  be  expected  to  make  a  London  slum  as  good  as 
Margate. 

But  I  must  say  that  when  Say  re's  jacket  is  properly 
applied,  no  matter  what  slum  the  patient  may  live  in,  he 
generally  soon  begins  to  improve  in  every  way.  Therefore, 
when  he  does  not,  you  have  always  to  first  consider  whether 
there  may  not  be  some  fault  in  your  jacket. 

Valuable  information  can  be  gained  b}''  weighing  the 
patient  from  time  to  time.  Progressive  caries  almost  always 
tells  on  the  weight.  On  the  other  hand,  a  steady  increase  in 
weight  meaiis  either  arrest  or,  more  generally,  retrogression 
of  the  disease. 

Lateral  Curvature 

There  are  three  classes  of  methods  by  which  progress  may 
be  judged  of  in  these  cases,  namely  (1)  measurements,  (2) 
photographs,  (3)  casts. 

(1)  Measurements. — It  is  necessary  to  take  the  height  of 
the  patient  from  time  to  time,  always  in  the  stocking  feet  (or 
else  in  the  boots,  subtracting  the  height  of  the  heels),  and 
always,  if  possible,  with  a  regular  measuring  standard  having 
a  spirit-level  in  the  horizontal  bar.  In  the  absence  of  this, 
approximately  accurate  results  can  be  obtained  by  making  the 

'  In  the  case  of  a  child  whose  father  was  dead  and  whose  mother's  avoca- 
tion of  monthly  nurse  kept  her  away  from  liome  and  her  little  one,  and  also 
prevented  her  from  bringing  it  to  the  hospital,  chafing  led  to  erysipelas.  No 
medical  man  was  called  in,  and  the  poor  child  died. 
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patient  stand  against  the  wall  under  a  large  square  book  or 
wooden  square,  one  edge  of  which  should  be  perpendicular 
and  closely  applied  to  the  wall.  Then,  of  course,  the  lower 
edge  will  be  horizontal.  Lower  the  bar  or  book  until  the 
patient  says  he  can  just  feel  it  touch,  and  no  more.  Then 
move  his  head  from  side  to  side  two  or  three  times  to  see  if 
you  have  got  the  right  level. 

Only  a  general  idea  of  the  progress  can  be  obtained  in  this 
way.  In  perhaps  the  only  cases  where  any  improvement  can 
possibly  be  expected,  namely,  before  adult  age,  the  measure- 
ments are  complicated  by  the  effect  of  growth.  Still  they  give 
quite  sufficient  indications  of  the  extent  to  which  the  jacket  is 
keeping  up  extension. 

Professor  Sayre  pointed  out  to  me  another  mode  of 
measurement,  namely,  by  comparing  the  distances  between 
the  umbilicus  and  the  two  nipples  respectively.  This  should 
furnish  a  fraction  which  might  be  taken  as  an  index  of  the 
amount  of  deformity. 

The  elaborate  and  expensive  machines  for  measuring 
scoliotics  by  some  Continental  orthopaedists  are  of  doubtful 
value. 

(2)  Photographs. — These  can  be  obtained  quite  good  enough 
for  practical  purposes  for  about  Is.  6d.  each  of  the  cheap 
photographers  around  London.  Instructions  should  be  given 
that  the  patient  should  stand  erect,  with  his  back  to  the 
camera,  and  looking  straight  forward,  with  knees  straight, 
heels  together,  and  hands  down.  The  elbows  should  be  bent 
rather  out  than  in,  or  they  get  in  the  way  of  the  photographic 
outline  of  the  patient's  flanks. 

This  outline  is  perhaps  the  most  valuable  indication  which 
a  photograph  shows  of  the  state  of  a  patient. 

In  a  slight  case  a  photograph  may  show  no  alteration  at  all 
in  the  line  of  spinous  processes.  Moreover,  the  outlmes  of  the 
flanks  are  almost  independent  of  any  accidental  arrangement 
of  lights  and  shadows. 

Every  hospital  should  be  fitted  with  its  own  photographic 
apparatus,  which  one, of  the  officers  of  the  institution  should 
have  the  skill  and  time  to  use.  I  myself  use  a  camera  with 
an  Eastman's  roll  carrier,  and  send  the  roll  from  time  to  time 
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to  be  developed  by  Eastman.  Half-plate  is  a  sufficient  and  a 
handy  size,  but  a  4  x  5  does  very  well. 

(3)  Casts. — A  succession  of  plaster -jackets,  if  j)reserved, 
form  a  series  of  moulds  which  can  be  compared  with  each 
other,  but  they  take  up  a  great  deal  of  room  and  collect 
dust. 
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CHAPTEE  XIX 

Acromegaly 

In  the  Clinical  Society's  '  Transactions  '  for  1885  Mr.  C.  A. 
Ballance  and  the  late  Dr.  Hadden  described  fully  a  case  of 
hypertrophy  of  the  face,  hands,  and  feet.  In  the  follow- 
ing year  ('  Kevue  de  Med.'  April  1886)  M.  Marie  described 
a  morbid  state,  of  which  Ballance's  case  was  evidently  an 
example,  and  gave  to  it  the  name  of  acromegaly.  Marie 
showed  that  it  had  been  noticed  as  far  back  as  1772  by 
Saucerotte.  Sir  Samuel  Wilks  also  had  a  case,  in  1864-70 
(Fagge's  'Medicine,'  vol.  i.  p.  757).  But  Ballance's  and 
Marie's  writings  seem  to  have  been  mainly  instrumental  in 
calling  attention  to  the  disease. 

It  attacks  both  sexes.  The  cases  recorded  have  ranged 
in  age  from  fifteen  to  sixty.  In  females  the  catamenia  tend 
to  disappear  at  the  onset.  In  males  virility  is  sometimes  di- 
minished. Occasionally  there  is  a  history  of  rheumatism  or 
gout.  Blindness  may  come  on.  Nettleship's  report  on 
Ballance's  case  is  that  there  was  blue-white  atrophy  of  the 
optic  disc. 

More  than  one  member  of  the  same  family  may  be 
attacked. 

The  remarkable  symptoms  are  the  enlargement,  some- 
times almost  gigantic,  of  the  hands  and  feet  and  of  the 
features  of  the  face.  E.g.,  a  patient  originally  wearing  '  4 ' 
boots  has  to  gradually  increase  the  size  to  '8,'  and  has 
gloves  in  proportion.  The  face  lengthens,  the  lower  jaw  and 
chin  become  massive,  the  teeth  spread  out,  the  under  lip 
thickens  and  projects,  the  lower  or  cartilaginous  part  of  the 
nose  thickens,  the  eyelids  hypertrophy,  as  also  do  the  ears. 
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But  the  skin  does  not  alter,  nor  is  the  speech  thickened, 
so  the  condition  cannot  he  confounded  with  myxoedema. 
The  cranium  is  natural  and  the  long  bones  do  not  curve — 
marked  distinctions  from  osteitis  deformans ;  although 
dorsal  kyphosis,  and  even  scoliosis,  may  occur. 


Fig.  247.— Acromegaly.    A  patient  of  Dr.  ,J.  Barry  Ball's.' 


In  many  cases  coincident  abnormality  of  the  thyroid 
gland  has  been  noted.  E.g.,  in  Godlee's  there  was  a  large 
bronchocele  ('Clin.  Soc.  Trans.'  1888,  p.  196). 

And  in  at  least  three — a  considerable  proportion  of  those 


'  West  Land.  Med.  Journ.  1898. 
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in  which  a  post-mortom  examination  was  made-marked 
enlargement  of  the  pituitary  body  was  discovered.  Henr.p 
probably,  the  frequency  of  blindness.    Enlargement  of  the 
thymus  has  also  been  noticed. 


Fig.  248. — Skiagham  of  Hand  of  Dr..  B^vll's  Case  of  Acromegaly. 


The  hypertrophy,  though  mainly  affecting  the  j^arts  alreadj' 
mentioned,  is  not  absolutely  confined  to  them.  The  orbital 
margins  and  cheek-bones,  and  even  the  bones  of  the  wrist 
and  the  iliac  crests  and  spines,  are  sometimes  affected,  as 
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well  as  the  larj^nx  (Barry  Ball).  The  clavicles,  upper  ribs,  and 
bony  prominences  of  the  scapulae  enlarge.  Osteophytes  grow. 
They  differ  from  those  of  arthritis  deformans  in  being  wholly 
extra-articular.  Taste  and  smell  may  suffer.  In  some  cases 
there  have  been  slight  albuminuria  and  glycosuria.  The  skin 
of  parts  of  the  face  is  apt  to  be  rather  coarse  and  the 
sebaceous  glands  enlarged.  Ball's  case  bore  children  several 
years  after  the  catamenia  ceased. 

No  treatment  appears  to  have  been  efficacious.  Pituitary 
tabloids  have  been  suggested. 

Dwarfish  Growth  with  Atrophy  of  Hair,  Skin,  and  Nails, 
AND  with  Large  Knees 

Cases  presenting  these  peculiarities  have  been  described 
(1)  by  Mr.  Jonathan  Hutchinson  ('  Koy.  Med.  and  Chir.  Trans.' 
1886)  and  (2)  by  Mr.  Hastings  Gilford  {ihid.  1897).  Mr. 
Gilford's  paper  is  very  full  and  detailed,  in  fact  a  model  of 
observation  and  description.  He  regards  the  condition  as 
being  one  '  of  mixed  premature  and  immature  development,' 
allied  to  acromegaly  in  origin,  and  he  suggests  for  it  the 
name  of  *  micromegaly.' 

Both  cases  had  aural  discharge  from  infancy,  and,  when 
examined,  cardiac  murmurs,  which  in  one  case  were  found 
after  death  to  depend  on  atheroma  of  the  valves.  Both 
presented  the  appearance  of  old  men,  were  bald,  stiff  in  gait, 
stooping,  with  thin  legs  set  wide  apart ;  and  what  little  hair 
they  had  was  colourless.  The  skin  was  thin  and  withered, 
and  tight  over  the  head,  the  cutaneous  veins  large,  the  nails 
long  and  thin,  the  nipples  small  or  absent,  the  sight  hyper- 
metropic, the  voice  piping,  the  reflexes  lessened  or  absent. 
The  gape  of  the  jaws  was  limited ;  the  teeth,  in  one  case  at 
least,  irregular ;  the  anterior  fontanelles  open,  even  at  the 
fourteenth  year  ;  the  clavicles  very  puny  ;  but  some  of  the 
epiphyses,  especially  the  femoral  epiphyses  at  the  knees,  very 
large.  In  both  the  nose  was  beaked,  the  lips  thin,  the  eyes 
protruding  and  the  lower  jaw  ill-developed,  the  skin  of 
the  trunk  and  neck  spotted  and  pigmented.     The  intelli- 
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gence  was  at  least  up  to  the  average  and  the  character 
amiable.  Neither  grew  to  a  greater  height  than  about  3  feet 
3  inches. 


Fig.  249. — Dr.  Hastings  Gilfokd's  Case  of  Dwarfish  Growth  with 
ATRoruY  OF  Hair,  &c.,  at  Age  of  1^  Years. 


Could  these  cases  have  been  examples  of  that  form  of 
'  congenital  rickets  '  the  foetal  examples  of  which  have  been 
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described  under  the  iiatme  of  '  chondrodystrophia  hyper- 
plastica  '  ?  (see  fig.  37,  p.  73). 

Gilford  compares  the  features  of  the  disease  with  those 
not  only  of  acromegaly,  but  also  dwarfism  and  gigantism,  and 


l-'iG.  250. -Du.  GiLFouu's  Cask  at  Age  of  12. 


thinks  all  may  be  of  similar  origin,  varied  only  by  the  time  of 
life  at  which  the  disease  commences. 
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Fig.  251. — Dn.  Gilfokd'.s  Case  at  Age  of  17.    Normal  hand  introduced 

to  show  relative  size. 

Spondylolisthesis 

The  fifth  lumbar  vertebra  sometimes  is  the  subject  of  a 
pathological  dislocation  forwards  carrying  with  it  all  the 
superjacent  part  of  the  spinal  column.  Tlie  origin  of  this 
deformity  may  be  congenital  or  traumatic,  or  some  acquired 
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disease  of  the  bone  or  neighbouring  joints.  Its  chief  interest 
is  obstetrical,  on  account  of  the  resulting  encroachment 
on  the  pelvic  inlet.  The  symptom  is  extreme  lordosis,  with 
shortening  of  the  measurements  between  the  thorax  and  the 
pelvis. 

Congenital'  Upward  Displacement  of  Scapula 

In  1891  (Langenbeck's  '  Archiv,'  xlii.  p.  545) .  Sprengel 
of  Dresden  described  a  congenital  elevation  of  the  scapula, 
reporting  four  cases.  Since  then  many  have  been  reported, 
and  seven  years  before  then  I  myself  made  a  sketch  of  one 


Fig.  252. — Congenital  Upw.uid  Displacement  of  Scapula.  Facsimile 
of  sketch  made  at  Surgical  Aid  Society,  January  1884.  Patient 
had  also  been  seen  by  Mr.  Eeeves.  The  notes  of  this  case  state 
that  the  condition  had  existed  from  birth,  that  the  muscles 
attached  to  the  superior  posterior  angle  of  scapula  were  short,  and 
that  the  deformity  was  not  due  to  spinal  curvature. 

at  the  Surgical  Aid  Society,  but  did  not  publish  it.  Another 
presented  itself  some  years  ago  at  the  West  London  Hospital. 

Almost  always  the  affection  is  confined  to  one  side,  gene- 
rally the  left.  The  shoulder-blade  looks  as  if  pushed  upwards 
an  inch  or  more.    Its  lower  angle  approaches  the  vertebra, 
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its  own  spine  is  tilted  upwards  at  the  inner  end.  Its  neck 
muscles  are,  of  course,  shortened  ;  in  fact,  all  the  muscles 
are  adapted  to  the  abnormal  position  of  the  shoulder-blade. 
Neither  in  Sprengel's  cases  nor  in  mine  were  che  mobility  and 
strength  of  the  limb  materially  impaired,  but  that  is  not 
always  the  case. 

Occasionally  a  slight  degree  of  spinal  curvature  with  the 
convexity  towards  the  side  of  the  normal  scapula  is  seen.  In 
one  of  my  cases  the  row  of  vertebral  spinous  processes  was 

perfectly  straight  and  perpendicu- 
lar, except  that  about  three  or  four 
just  above  the  mid-dorsal  level 
formed  a  very  short,  sharp,  lateral 
curve,  with  right  convexity,  and  an 
obscure  feeling  as  if  some  of  the 
spines  were  bifid — as  if,  indeed, 
there  was  a  double  row  of  spines 
in  the  position  mentioneid. . 

The  history  of  the  hypothetical 
explanations  which  have  been 
offered  of  this  deformity  is  signifi- 
cant. Sprengel  found  that  some 
of  his  cases  had  from  infancy  been 
in  the  habit  of  lying  with  the  left 
arm  behind  the  back.  The  deduc- 
tion was  drawn  that  this  position 
in  utero,  combined  with  deficient 
liquor  amnii,  had  been  the  cause,  especially  as  one  child  had 
an  elder  sister  with  congenital  dislocation  of  the  hip  ;  although 
there  is  really  no  sufficient  reason  to  attribute  congenital 
dislocation  of  the  hip  to  deficiency  of  hquor  amnii.  Then 
cases  were  observed  in  which  the  face  was  asymmetrical,  and 
even  in  one  case  one  radius  was  totally  absent  (Hoflfa). 
Other  coexistent  defects  have  been  noticed  ;  e.g.,  the  pecuHar 
spinal  one  in  my  case.  And  now  it  is  argued  that  congenital 
elevation  of  the  shoulder-blade  must  be  a  primary  deformity  of 
the  bone  itself  (Kirmisson),  or  due  to  shortening  of  the  neck 
muscles  associated  with  asymmetry  of  the  skull  (Schlauge, 


Fig.  263. — Possibly  a  less- 
marked  case  of  the  same 
kind.  Notes  of  this  case 
mislaid. 
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quoted  by  Hoffa).  Unfortunately,  si^eculation  about  such 
matters  is  so  easy,  demonstration  so  difficult. 

Most  cases  require  no  treatment.  Where  movement  has 
been  limited,  Hoffa  reports  cases  in  one  of  which,  with  benefit, 
he  divided  the  muscles  ascending  from  the  scapula  through 
an  open  incision  ;  while  in  the  other  he  chiselled  away  the 
upper  angle  of  the  scapula,  which  interfered  with  abduction 
by  jamming  against  the  vertebral  transverse  processes. 


Bat's-wing  Deformity 

In  certain  rare  cases  a  fold  of  skin  extends  along  the 
flexor  aspect  of  the  lower  extremity,  and  limits  the  extensi- 
bility of  the  knee-joint.  J.  Wolff  has  illustrated  and  de- 
scribed such  a  case.  In  it  there  were  other  grave  defects, 
including  syndactyly,  talipes,  and  a  pendulous  dorsal  lipoma, 
as  well  as  absence  of  the  patella.  The  fold  of  skin  con- 
tained no  structure  of  importance,  and  things  were  greatly 
improved  by  a  plastic  operation. 


APPENDIX 


Operation  for  Contraction  of  Fore-arm  and  Hand  due  to 
Infantile  Hemiplegia 

The  following  ingenious  and  successful  procedure  was  described 
by  Tubby  in  the  '  British  Medical  Journal '  for  August  19,  1899. 
A  three-inch  incision  is  made  as  if  for  tying  radial  artery  in  middle 
of  fore-arm.  Supinator  longus  and  radial  artery  and  nerve  are 
drawn  inwards,  and  distal  part  of  pronator  teres  separated  from 
surrounding  muscle  and  fascia.  Its  tendon  is  then  removed  from 
the  radial  attachment,  leaving  all  periosteum.  The  pronator  teres 
is  then  passed  through  an  opening  made  in  the  interosseous  mem- 
brane and  carried  round  the  back  of  the  radius  till  it  reaches  its 
original  insertion,  where  it  is  fixed  by  suture. 

•The  superficial  tendons  on  the  palmar  aspect  of  the  wrist  are 
now  divided  through  a  transverse  incision.  They  include  the  flexor 
carpi  radialis,  sublimis,  carpi  ulnaris,  and  the  palmaris  longus. 
The  flexor  longus  pollicis  is  divided  if  the  thumb  is  strongly  flexed 
and  abducted. 

The  hmb  is  put  up  with  elbow  extended,  the  fore-arm  supinated, 
and  well  flexed  for  eight  days.  From  then  till  the  sixth  week  the 
angle  of  flexion  at  the  wrist  is  gradually  opened  out.  Afterwards 
the  straight  limb  is  supported  on  a  splint,  while  the  extensors  and 
supinators  are  massaged  and  faradised. 

The  result  is  to  weaken  the  flexors  and  pronators  and  to 
strengthen  the  extensors  and  supinators. 

Notes  on  Dr.  Bromet's  Case  of  Congenital  Rickets, 
illustrated  hy  fig.  06  at  p.  72 

No  fractures  were  noticed  at  birth.  Three  weeks  afterwards  arm 
broke  while  nurse  '  raised  it  (the  arm)  from  side.'  Eleven  other 
fractures  occurred  between  the  age  of  three  weeks  and  five  years, 
viz.  :  scapula  1,  right  arm  7,  right  thigh  2,  left  thigh  1. 

Cannot  stand  or  walk  (age  now  6).  Bones  feel  firmer  now,  and 
are  growing. 

Mental  condition  good ;  talks  well.  Internal  organs  apparently 
healthy. 
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Abscess,  cervical,  415,  431 
dorsal,  415 

in  sarco-iliac  disease,  438 
lumbar,  415 
retropharyngeal,  431 
spinal,  413 
Acromegaly,  518 

Adenoids  of  naso-pharynx  and  spinal 

curvature,  341 
Albumosuria,  395 

Ankle-joint,  looseness  of,  from  paraly- 
sis, 92 

Ankle,  valgus  of,  152 

Ankylosis  of  ribs,  spine,  and  scapulte, 
393 

Amniotic  adhesions,  bands  and  folds, 
11 

'  Antagonistic  mechanical  theory,'  95 
Antagonistic  theory,  89 
Anterior  crutches,  for  use  with  spinal 
corsets,  369 

poliomyelitis,  82 
Arm-bones,  rachitic,  81 
Arm,  congenital  deficiency,  247 
Arthrodesis,  111 
Astragalectomy,  182 
Astragalus,  137 

in  talipes  equino-varus,  161 
Atlanto-axial  disease,  430 


Bacillus  tuberculosis,  403 

how  it  enters  the  body,  404 
Baker's  club-foot  instrument,  173 
Barwell's  sling,  385 

spinal  bandage,  366 
Bat's-wing  deformity,  527 
'  Belastungstheorie,  die,'  5 
Birth,  injury  at,  12 
Bone,  structure  of ;  its  adaptation  to 

function,  6 
Boss  in  spinal  caries,  424 
Bow-legs,  76  ' 

irons  for,  78 

osteotomy  for,  78 


Bow-legs,  splints  for,  77 
treatment  of,  77 
Brachial  monoplegia  in  sub-occipital 

disease,  433 
Breasts,  protection  of,  from  pressure, 

370 

'  Brisement  forc6,'  46,  48 
Bunion,  254 


Calcaneo-scaphoid  ligament,  136 
Calcaneum  in  flat-foot,  139 

in  taliijes  equino-varus,  161 
Calcaneus,  talipes,  92 
Cerebral  operations,  122 

infantile  paralysis,  localisation 
of,  118 

origin,  paralysis  of,  101 

paralysis,  treatment  of,  120 
Cervical  caries,  appliances  for,  456 

diagnosis  of,  from  wry-neck, 
216 

Cervical  disease,  diagnosis  of  upper, 
433 

mid-,  435 

treatment  of,  434 

upper,  433 
Cervico-dorsal  disease,  435 
Chilblains  in  paralysis,  100 
Chondrodystrophia,  74 
Choreiform   movements    in  cerebral 

paralysis,  122 
Cicatricial  contraction  of  hand  and 

fingers,  241 
Club-foot,  congenital,  157 

anatomy  of,  160 

with  spina  bifida,  168 
Compensation,  8 

Compensatory  curves,  9.     (See  also 
genu  valgum,  scoliosis,  &c.) 
deformity,  10 
Congenital  deformities  commoner  in 
females  than  in  males,  280 
deformities  of  leg-bones,  154 
deformities,  etiology  of,  10 
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Congenital  dislocation  of  hip  {see  Hip), 
273 

dislocation  of  hip,  etiology  of, 
274 

flat-foot,  129 

rickets,  72,  528 

talipes  equino- varus,  157 

talipes,  etiology  of,  165 

upward       displacement  of 
scapula,  525 
Corsets,  poro-plastic  felt,  367 

leather,  367 

plaster,  367 

water-glass,  367 
Coxa  vara,  306 

diagnosis  of,  317 

gait  in,  317 

historical  sketch  of,  321 
Hofnieister's  classification  of, 
310 

operative  treatment  of,  319 

pathological  anatomy  of,  306 

prognosis  in,  318 

relation  of,  to  rickets,  311 

symptoms  of,  315 

the  face  and  skull  in,  312 

treatment  of,  318 

Cross-legged  progression,  115 

Cross-splicing  tendons,  108 

Cycling,  effects  of,  402 


Davy's  shoe,  172 
Deformities,  cause  of,  3 

classification  of,  2 
Dislocation,  congenital,  of  fingers,  234 
Dorso-lumbar  disease,  435 
Drop -finger,  243 
Dupuj'tren's  contracture,  235 
Dwarf,  skeleton  of  rachitic,  68 
Dwarfish    growth   with    atrophy  of 
cutaneous  system,  521 


Electbic/l    reactions    in  infantile 

paralysis,  85,  87 
Encephalitis,  primary,  117 
Equino-varus,  congenital,  157 

paralyticus,  88,  89 
Equinus,  congenital,  157 

paralyticus,  83,  85,  89,  &c. 
Exercises  or  gymnastics  in  the  treat- 
ment of  spinal  curvature,  374 


Fack  and  skull,  asymmetry  of,  in  wry- 
neck, 209 
Felt  jacket,  the,  484,  500 


Femur  in  genu  valgum,  16 

true  axis  of,  14 
Fibula,  absence  of,  154 
Fingers,  cicatricial  contractures  of, 
241 

congenital  dislocation  of,  233 

contractures  of,  97,  234,  and 
Appendix 

deformities  of,  228 

hypertrophy  of,  232 

inflammatory  disorders  of,  243 

supernumerary,  233 

rheumatic     and  rheumatoid 
deformities  of,  244-5 
Flat-foot,  128 

acquired,  131 

anatomy  of,  136 

appliances,  145 

boots  for,  14  4 

congenital,  129 

diagnosis  of,  135 

Ellis's  exercises  for,  145 

etiology  of,  140 

osteoclasis  for,  146,  147 

osteotomy  for,  147 

prognosis  of,  ].41 

rachitic,  132,'  141. 

superheated  air  for,  146 

traumatic,  141 

treatment  of,  142 
Foetal  rickets,  72 

Fore-arms    and    hands,  congenital 
deficiency  of,  248 
operation  for   contraction  of, 
528 


Genu  recurvatum,  42 

retrorsum,  42 
Genu  valgum,  13 

appliances  for,  24  et  seq. 

coxa  vara  with,  18 

etiology  of,  14 

gait  in,  20 

irons  for,  27 

osteotomy  for,  28 

pathology  of,  14 

prognosis  of,  20 

splints  for,  25 

symptoms  of,  20 

treatment  of,  22 

varieties,  13 
Genu  varum,  38 
Gibbosity  in  spinal  curves,  424 
Glass-blowers'  contracture  of  fingers, 
245 

'  main  en  crochet,'  245 
Glutffii,  paralysis  of,  87 
Gymnastics,  374 
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HiEitATOMA  of  sterno-mastoicl,  204 
Hallux  flexus,  260 

rigidus,  260 

valgus,  251 

varus,  255 
Hammer-toe,  252,  256 
Hand,  cicatricial  contractures  of,  241 

cleft,  233 

hypertrophy  of,  232 
inflammatory  disorders  of,  243 
paralysis  of,  87  and  Appendix 

Hands,  deformities  of,  228 

Hands  and  fingers,  clonic  spasms  of, 
245 

Hands  and  wrists,  paralysis  of  85,  97, 
98 

Heister's  cross,  365 

Hemiplegia,  118 

infantile,  101 

Hip,  congenital  dislocation  of,  273 
Lorenz's  treatment  of,  299 
mechanical  appliances  for,  287 
most  common  in  females,  280 
operations  for,  292 
Paci's  treatment  of,  299 
pathology  of,  281 
Pravaz's  treatment  for,  288 
•  prognosis  in,  286 
relation  to  infantile  paralysis, 
277 

statistics  of,  280 

symptoms  of,  283 

the  gait  in,  285-6 

treatment  of,  287 

Volkman's,  Schede's,  Hoffa's, 
and  Miculicz's,  291 

X-rays  in,  301 
Hip,  paralysis  of,  87 

paralytic  dislocation  of,  302 
Hossard's  '  ceinture   a  inclinaison,' 
366 

Humerus   and  shoulder-girdle,  con- 
genital deficiency  of,  247 
Hypertrophy  from  irritation,  8 
Hysteria  in  relation  to  orthopedics, 
197 

Hysterical  spine,  198 


Idiocy  with  paralysis,  115 
Infantile  cerebral  palsies,  classifica- 
tion of,  116 
Infantile  hemiplegia,  101 
Infantile  paralysis,  82 

appliances  for,  102 

diagnosis  of,  84 

electrical  reactions  in,  85 

epidemics  of,  82 

localisation,  86 


Infantile  paralysis,  night-splint  for, 
101 

IDrognosis,  97 
treatment,  98 
warmth  for,  98 

way  in  which  deformities  are 
caused  by,  88 
Infantile  paraplegia,  84 
Ischias  scohotica,  387 


Joint,  hysterical,  198 
Jones's  talipes  splint,  173 
Jury-mast,  the,  503 


Knee  in  infantile  paralysis,  88 
Kyphosis,  342,  389 

anterior  crutches  for,  392 

causes  of,  391 

of  osteitis  deformans,  393 

of  Pott's  disease,  403 

rachitic,  390 

rheumatic,  392 

rheumatoid,  392 

with  albumosuria,  395 

with  myeloid  sarcoma,  395 

Laboue,  difficult,  12 

Laminectomy,  472 

Lateral  curvature,  see  Spine 

spinal   deviation  with  spinal 
caries,  443 

Lead-pipe  contracture,  115 

Leather  spinal  jackets,  455 

Leg,  rectangular  deformity  of,  con- 
genital, 156 

Ligamenta   subflava,  shortening  of, 
400 

Liquor  amnii,  deficiency  of,  11 
Little's  disease,  114 
Lobstef-claw  foot,  269 
Loose-knee,  40 
Lordosis,  399 

causes  of,  399-400 

exercises  for,  401 

treatment  of,  401 


Macewen's  osteotomy,  28 
'  Main  en  griffe,'  85 
Malingering,  217 

Malposition,     long  -  continued,  its 
eifects,  4 

Medulla,  compression  of,  in  upper  cer- 
vical disease,  433 
Megalodactylism,  232 
Metatarsalgia,  270 
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Morton's  disease,  270 

Muscles  in  infantile  paralysis,  84,  85 


Neuralgia,  bilateral,  423 
Nutritive  shortening,  4 


Osseous  changes  in  infantile  paralysis, 

84,  96 
Osteitis  deformans,  393 

affecting  a  single  bone,  395 

skeleton  in,  61 
Osteoclasis,  23,  45 

the  anatomical  lesions  caused 
by,  48 
Osteoclast,  Collin's,  23 

Grattan's,  49 

Eizzoli's,  46 

Robin's,  46 
Osteomoclasis,  50 
Osteotomes,  28 

Osteotomy  for  genu  valgum,  diagram 
of  varieties  of,  36 
history  of,  35 
Osteotomy  for  talipes  varus,  185 
Osteotomy  of  leg  bones  for  talipes,  188 


Pachymeningitis,  416 
Palmar  fascia,  contracture  of,  235 
Paralysis,  cross-splicing  tendons  for, 
108 

exercise  for,  100 

in  upper  cervical  disease,  433 

infantile,  82 

pseudo-hypertrophic,  125 
Paralytic  dislocation  of  hip,  302 

equinus,  89,  &c. 

equinus,  treatment,  98,  &c. 
Paraplegia,  infantile,  84 

of  Pott's  disease,  416,  426 

spastic,  101 

with  dorsal  caries,  436 
Pes  cavus,  88 

Phelps's  operation  for  club-foot,  183 
Photography,  516 
Pigeon-toe,  255 
Plaster  of  Paris,  175 
jacket,  484 

jacket,  alleged  obj  ections  to,  459 
jacket,  how  to  make  it  remov- 
able, 501 
jacket,     railing  accusations 
against,  373 
Polydactylism,  233  • 
Poroplastic  for  talipes,  176 
jacket,  the,  484,  506 


Posterior  cervical  nerves,  operation 
on, 226 
tibial  artery,  injury  of,  180 
Post-paralytic  movements,  115 
Pott's  curvature,  403 
Pressure,  effects  of,  5,  6,  7 
Primary  encephalitis,  117 
Progress  of  a  spinal  curvature,  how 

to  judge  of,  514 
Prone  couch,  480 

Pseudo-hypertrophic  paralysis,  125 
Psoas  abscess,  415 

diagnosis  of,  444 

treatment  of,  see  Spinal  abs- 
cess 

Pyogenic  membrane,  413 


QuADEicEPs  extensor  cruris,  resection 
of,  107 


Eachitic  arm-bones,  81 

Eadius,  congenital  dislocation  of,  248 

Eeactions,  electrical,  in  infantile  para- 
lysis, 85, 

Eeeves's  splint,  173 

Eesidual  spinal  abscesses,  treatment 
of,  470 

Eespiratory  obstruction   and  spinal 

curvature,  341 
Eetropharyngeal  abscess,  415 
Eickets,  51 

as  a  cause  of  scoliosis,  328, 329, 
333,  339,  c&c.  . 

causes  of,  52 

congenital,  72 

diagnosis  of,  67 

histology  of,  64 

illnesses  secondary  to,  64 

of  adolescents,  74 

of  adolescents  contrasted  with 
infantile  rickets,  312 

prognosis  of,  67 

relation  of  syphilis  to,  55 

symptoms  of,  57 

the  head  in,  58 

the  limbs  in,  61 

the  pelvis  in,  59 

the  ribs  in,  59 

the  vertebrffi  in,  61 

treatment  of,  69 
Eubber  accumulator,  103 


Saoeo-iliac  disease,  436 

course  and  prognosis  of,  438 
diagnosis  of,  438 
treatment  of,  439 
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Sand  cushion,  28 
fcJayre's  jacket,  484 

treatment  of  spinal  curvatures, 
principles  of,  485 
Scaphoid  in  talipes  equino-varus,  162 
Scapula,  congenital  upward  displac3- 

ment  of,  525 
Scarpa's  shoe,  171 
Scoliosis,  327 

causes  of  rotation  in,  346 
chlorosis  and  gastric  ulcer  with, 
342 

classification  of,  328 
congenital,  328 
diagnosis  of,  358 
diagnosis  of,  from  Pott's  dis- 
ease, 360 
element  of  flexion  in,  352 
general  treatment  of,  386 
heredity  in,  344 
in  animals,  346 
incipient  stages  of,  351 
ischiadica,  387 
pains  in,  358 

operative  treatment  of,  385 
pathology  and  etiology  of,  333 
predominant  curve  in,  354 
prognosis  in,  362 
rachitic,  329 

rachitic,  characters  and  sym- 
ptoms of,  330 

rachitic,  diagnosis  of,  331 

rachitic,  prognosis  of,  321 

rachitic,  treatment  of,  332 

sex  of  cases  of,  344 

static  influences  as  causes  of, 
343,  345 

subjective  and  functional 
symptoms  of,  356 

symptomatology  of,  348 

symptomatology  of  a  typical 
case  of,  348 

treatment,  363 

treatment,     classification  of 

means  of,  365 
treatment,  exercises  in,  374 
treatment,  indications,  364 
treatment    of,    extension  in, 

381 

treatment  of,  inclined  plane  in, 
383 

with  sciatica,  387 
Scrofula,  408 
Scrofulous  types,  408 
Serratus  magnus,  paralysis  of,  87 
Shoulder-straps,  366 
Skull  in  wry-neck,  210 
Snap-finger,  24!) 
Spasmodic  wry-neck,  222 
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Spastic  paraplegia,  114 

rigidity  of  limb,  congenital,  124 
Spinal  abscess,  413 

iliac  and  lumbar  operations  for, 
465 

perforation  of  vertebral  artery 
in,  421 

secondary  complications  of,  449 
treatment  of,  462 
Spinal  accessory  nerve,  operation  on, 
225 

Spinal  caries — 

counter-irritation  for,  461 

'  extension  '  in,  479 

forcible  reduction  of  deformity 

in,  480 
general  diagnosis  of,  440 
general  treatment  of,  478 
iliac   and   lumbar  operations 

for,  465 

in  dorsal  region :  its  direct 
operative  treatment,  471 

laterally!  trephining  the  verte- 
bral bodies  in,  474 

means  of  fixation  and  extension 
in,  453 

prognosis  of,  448 

suture  of  lamince  in,  481 

the  angle  opened  out  even  by 
gentle  suspension,  460 

treatment  of,  452 

Vincent's  operation  for,  478 
Spinal  extension,  amount  of,  kept  up 
by  various  appliances,  371 

paralysis,  prognosis  of,  450 

paraplegia,  416,  426 

supports.  365,  455 

relative  value  and  effectiveness 
of,  367  ■ 
Spine,  angular  curvature  of,  403,  411 

antero-posterior  curvature,  389 
411 

Spine,  caries  of  — 

abscess  in,  413,  427 

aorta,  vena  cava,  &c.,  in,  420 

arthritis  in,  427 

cervical,  426,  430 

cough  in,  419 

divided  according  to  region, 
429 

glands  in,  422 
herpes  zoster  in,  419 
intervertebral  foramina,  412 
lateral  curvature  in,  425 
nerve  roots  and  trunks  in,  419 
neuritis  in,  419 
paraplegia  in,  416 
paths  of  abscess,  414 
pelvis  in,  412 
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Spine,  caries  of— 

respiratory  troubles  in,  419 
spinal  cord  in,  417 
symptoms  and  course  of,  422, 
432 

thorax  in,  412 

usual  seat  of,  410-11 
Spine,  deformities  of,  327 

classification  of,  327 
Spine,  hysterical,  198 

lateral  curvature  of  (see  Scolio- 
sis), 827 

lateral  inclination  of,  345 

tuberculous  disease  of,  403 
Spinous  processes  of  healthy  vertebrae 

abnormally  prominent,  447 
Spondylitis  deformans,  392 
Spondylolisthesis,  524 
Statical  curves,  4 
Stays  for  spinal  cases,  456 
Steel  spinal  '  supports,'  455 
Sterno-mastoid,  contraction  of,  204 

division  of,  218 

htematoma  of,  204 
Straightening,  spontaneous,  of  bones,  7 
'  Strumous  diathesis,'  408 
Sub-occipital  disease,  430 
Supernumerary  fingers,  233 
Suspension  apparatus,  486 
Syndactyly,  228 


Talipes  calcaneus,  92 

treatment   of,  104,    107,  108 

(see  also  Arthrodesis,  &c.) 
Talipes  equino-varus,  operations  for, 

177 

treatment  of,   169    (see  also 
Infantile  paralysis,  &c.) 
Talipes  valgus,  128 
Tarsal  arch,  descent  of  transverse,  270 
Tarsectomy,  anterior,  190 
Tendo  Achillis,  tenotomy  of,  178 

treatment   after  tenotomy  of, 
180 

Tendons,  cross-splicing,  108 

reunion  of,  after  tenotomy,  195 

rupture  of  finger,  242 
Thigh-muscles,  paralysis  of,  87 
Thoracic  deformity  and  respiratory 

obstruction,  341-2 
Tibia,  absence  of,  154 

in  genu  valgum,  15 

wedge -osteotomy  for,  78 


Tibinj,  curved,  76 
Tibialis  anticus,  tenotomy  of,  179 
posticus,  tenotomy  of,  179 
Toe-joint,  excision  of,  for  flexed  toe, 
260 

Toes,  abnormal  location  of,  270 
and  foot,  neuralgia  of,  270 
deficiency  in  number  of,  268 
deformities  of,  250 
hypertrophy  of,  265 
lateral  deviations  of,  255 
polydactylism  of,  265 
supernumerary,  265 
syndactylism  of,  269 

'  Transformationsgesetz,'  Wolff's,  5,  0 

Traumatism,  congenital,  11 

Trephining  vertebral  bodies  in  spinal 
caries,  474 

Tripod,  the,  486 

Tubercle,  its  tendency  to  recovery,  452 
Tuberculomata,  413 
Tuberculosis,  heredity  in,  406 
Tuberculous  infection,  part  played  by 
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British  Medical  Journal. 


A  very  good  and  reliable  work,  which 
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say  that  any  student  who  has  gone  fairly  over  the 
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London:  SMITH,  ELDEE,  &  CO.,  15  Wateiioo  Place. 


SMITH,  ELDER,  &  CO.'S  PUBLICATIONS, 


REFERENCE  BOOK   of  PRACTICAL  THERAPEUTICS.     By  Vahious 

AuTHOits.  Edited  by  Frank  P.  Foster,  M.D.,  Editor  o£  the  New  York  Medical  Journal  &c 
2  vols.    8vo.  £2.  10s.  ' 

A  GUIDE  to  THERAPEUTICS.    By  Robeet  Farquhabson,  M.P.,  M.D. 
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'  This  is  a  welcome  contribution  to  the  litera- 
ture of  renal  disease.  Written  mainly  from  the 
clinical  standpoint,  and  based  upon  the  author's 

OCCASIONAL  LECTURES  on  THE  PRACTICE  of  MEDICINE,  addressed 
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